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---On commencing at 10:00 a.m. 

THE COMMISSIONER: Yes, Miss Cronk? 

MS: CRONK=) Good morning, sit. L, am 
not sure whether to welcome everybody back to 
Pharmacology 4047or Not, sir, pout. would like to 
continue from where we left off yesterday. 

THE COMMISSIONER: Yes. 

ARGUMENT BY MS. CRONK 

MS. CRONK: You will recall at the end 
of the day we were about to turn to the consideration 
of the actual measurements of digoxin that had been 
measured in the various tissue and blood specimens 
taken from some of the 36 children. 

There are, however, a number of 
technical matters concerning the results that were 
achieved and how they were reported that are in my 
submission fundamental to understanding exactly what 
Mr’. (Cimbura’ Nas seancdednehasereperts.. First, Six, 
his distinction as you will recall between the type 
of specimens that was tested at the Hospital for Sick 
Children as opposed to the type of blood specimen 
that was tested at the Centre of Forensic Science. 

At the Hospital digoxin assays run on, 
at that time only RIA, were run on serum or plasma 
samples. Mr. Cimbura has testified that whole blood 


for forensic purposes is preferable, and whenever 
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TORONTO, ONTARIO 


possible it was that type of specimen in respect of 
which he ran his assays. 

You recall, sir, that whole blood has 
been described by him really as a mixture containing 
the red blood cells that might otherwise be extracted 
in the process of refining whole blood to serum or 
plasma. | 

Two other distinctions: at the Hospital 
when RIA assays were run on either serum or plasma 
they did so - I am sorry, if a sample of whole blood 
was provided they in fact centrifuged it to ensure 
that what they in fact tested was either serum or 
plasma. Mr. Cimbura on the other hand took the sample 
of whole blood as it came in to him but ran an 
extraction process on Poet and then ran his 
assays. | 

THE COMMISSIONER: What did he extract? 

MS. CRONK: The purpose of that, as 
I understood it, was to ensure that there was a 
component of red blood cells left in the sample, but 
it was intended to eliminate as much of the fluid 
components of the body as might be in the specimen. 

The circumstances surrounding the test- 
ing of tissues differs as well, depending on whether - 
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THE COMMISSIONER:: I know I had this 
before but blood is composed of what? 

MS. CRONK: Whole blood is a compositio 
including red blood cells, sir. 

THE COMMISSIONER:  Alieright. (Yes, I 
am sure it has red blood cells. How do you make up - 
what is the difference between serum and plasma and 
blood? 

MS. CRONK: As I understand it, nee 
my friends can correct me if I am wrong, the plasma 
sample has the red cells. There is a coagulant that 
has been added to it so that the red blood cells are 
no longer present whereas they are present in serum. 

Whole blood is the original sample 
as you would draw it directly from the body. 

THE COMMISSIONER: In plasma the red 
blood cells are eliminated and? 

MS. CRONK: And in serum they are 
present. 

MS" RAE sa 9Lt 1 scouldebe of assistance? 

THE COMMISSIONER: Yes. I had this 
all out vbetore, 

MS. RAE: If you prevent the blood 
clotting by using an anticoagulant and then spin down 


the red blood cells you are left with plasma. 
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THE COMMISSIONER: Would you say that 
again? Prevent clotting? 

MS. RAE: Prevent clotting by using 
an anticoagulant which is a chemical you add to blood, 
and then you centrifuge. 

THE COMMISSIONER: And then? 

MS. RAE: You remove the red blood 
cells and you are left with plasma. 

THE COMMISSIONER: Yes. 

MS> RAne ) The liquid that is left is 
plasma which contains no red blood cells. On the 
other hand -- 

THE COMMISSIONER: I understand that. 
Plasma has no red cells but what then is serum? 

MS. RAE: If on the other hand you 
do not add the anticoagulant and you let the blood 
Clot =— 

THE COMMISSIONER: Yes. 

MS. RAE: ~ and then spin it, you 
remove the red blood cells and certain of the plasma 
proteins and the liquid you are left with is serum, 
but there are again no red blood cells in it. 

MS= CRONK: © L-enink, Sir, 2 get. tive 
marks on the plasma and no marks’ on the serum. 


THE COMMISSIONER: I think I get zero 
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On DO En. 


MS. CRONK 2 Dhesother. distinctionaL 
submit -- 

THE COMMISSIONER: Miss Rae, you have 
got a teacher's certificate, have you? 

MS. CRONK: On this exam, sir, that 
is certainly true. 

The other distinction of some signifi- 
cance in my submission, sir, relates to tissue 
specimens. You will recall that the evidence has been 
that no tissue specimens were assayed at all at the 
Hospital for Sick Children except in a very limited 
experimental sense following the death of Justin Cook. 


Dr. Ellis originally at the request of the Metropolitan 


Toronto Police Force did undertake on what he has 


described as a purely preliminary and experimental 
basis some tissue assays. That was the first time 
it had been done, and it wasn't done according to the 
evidence before you, subsequently. 

Obviously many of the specimens tested 
at the Centre of Forensic Sciences were in fact tissue 
specimens of varying nature. Mr. Cimbura has described 
for you the process that was designed at the Centre 
and tested before assays were run on tissues, and it 


was really a four step process, sir. 


I 


7 


> 
a ae 
s 


sie tte ol ag 


ae 7 
— ae | ore oe ile) | 


V 
0) 


“tidmpie amor to peivoatzath medie6 eft . i | 


ovaels op vetsies ,xie antes imo ym we sone le 
rest! asd eonghive orld sana [isos fiiw yoY .etamioaqe fot 
oti Ja iis te beysees siew enstitoeqe aveatg on sero 
bodimil yrev s mi dqesoxe nezblldd sigse 102 Lect iquon s 
.tteod. ntzaut to dtesh eda paival lot seqee Legneniieque a 
nstilogoxtes eft to teedpe: ofa ta ylianipeso @ifis .34 pel 
sai off Jew no sisdishow HIS por aciiot otaqnn ot 
lattienigeque Sas yisalasiosg yletwd « 2A bodinseab het 


emit Jexl3 sty aéw ze? .ayeeen eyeels amore essed 
eff of onhixesos edol J*sesw Ji Sas ,eneb seed bed o! 


im 
‘+ -Yitaeupeedse soy syoled sonehive 
ai 
bojaed acentionga sf7 jo yaem ylavoivdd . 
| Pet 


isianks 2083 fi Stew ebomoio’ olenssot Jo exg7ae> ode Ja 
kedbaneas een siydmi> .2M +saucnin erivagay de aremloors 
aigneo ad? 24 benoleeb eaWw tadn eaecdsm ene wey 208 
ii bis ,eoesels mo nut stew syseas Sioted bedes? bus 
‘aie ,a2e007g gota uvot & ylines eaw 


am 


(i 


isa, eae 


ir 
wut 


ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO Cronk (Argument) 394 


When the specimen first came in it was 
weighed, cut and then liquefied. That has also been 
described as homogenization. Obviously, sir, it is 
the fluid that is used for the assay purposes so the 
tissue specimen had to be converted or transposed to 
that form before the assay could be conducted. 

The second step was that he then 
performed an extraction process utilizing an organic 
solvent designed to purify the sample. 

Youjwill recall, sir, that there’ has 
been a great deal of evidence concerning so-called 
recovery studies conducted by Mr. Cimbura and his 
coiteagues — Those studies in this context relate’ to 
this extraction process used on tissues. The purpose 
of the study, sir, is to determine how much of the 
digoxin concentration 1s in’ fact lost from the tissue 
specimen during the extraction process. 

It was Mr. Cimbura's evidence that 
his laboratory ran a series of tests and they found 
that approximately 85% of the digoxin concentration 
in the specimens was retained; was not lost. 

The details of those studies, sir, are 
set out) inv Exhibit 213) atepagesml through 4,and in 
particular page 2. 


After the extraction process had then 
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yr 
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been completed on the specimen, sir, Mr. Cimbura then 
performed an RIA assay on the specimen using - know 

a double antibody RIA system. The first purpose of 
one of the types of antibodies was obviously to 
attract the digoxin in a binding sense, and the second 
type of antibody in the system was to act as a 
filtration device or a separation technique. 

Then finally the very last step that 
he used from the late summer of 1981 and the Bali Ot, 
1982 his laboratory was in a position to then 
utiliget—~ 

THE COMMITSSLIONERs© (Ll amysorry, you 
saildvtrom ithe? 

MS. CRONK: From the late summer of 
LOSI 

THE COMMISSIONER: Until? 

MSea CRONK wih lntiieethe carlyafaldsof 
1982.00 Fromicthat pointforward:-— 

THE COMMISSIONER: I am sorry, you 
don't mean that, do you? The late summer is not 
followed by the early fall next year. 

MS ScCRONK <6) I'm Ls pilesiick you are 
quite right. The late summer and fall of 1981, sir. 
You.tare? quitetright(.& shank “you. 


The laboratory was then in the position 
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to use the HPLC technique coupled with RIA that had 
been modified at the Centre of Forensic Sciences so 
that these assays could be run. 

Mr. Cimbura's evidence was that tissue 
specimens had not with great frequency in the past 
been tested on digoxin assays; that his laboratory 
was required to design a procedure that would permit 
that, and that that was really effectively completed 


only linethewtalleoteL9SlatasFrommthat point [forward 


10 pecimens that were made available to him had the benefit 


of the RIA plus HPLC and RIA technique. The ones 
that came in earlier than that were submitted to 
RIA only, unless there was specimen left and they 
were then re-assayed when the HPLC technique had been 
perfected. 

There is one other technical aspect 
of the matter, sir. You will recall that we heard 
evidence concerning something called a minimum 
detection level on these assays. That has been 
described by the biochemists who have appeared before 
you as really a lowestmeasureable concentration below 
which it can't be said with any satisfactory degree 
of scientific certainty that the test results clearly 
indicate digoxin. It is in jfact, sir, in perhaps 


a layman's language, the lower cut-off line. 
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AtethesHospital for Sick Children on 
the RIA during the enquiry period the cut-off Se 
-2 nanograms per millilitre. In January 1982 for 
reasons that in my Submission are not particularly 
germane ee stage that minimum was raised to 
0.5 at the Hospital. 

During the same period of time at the 
Centre of Forensic Sciences the minimum detection 
level was regarded as 1 nanogram per millilitre. 

Mr. Cimbura, however, testified that in his judgment 
and experience the assay that was being used at the 
Centre was in fact capable of measuring to as low as 
are] nanograms, but the reading below 1 in his judgment 
for forensic purposes were not significant so he used 
the level in virtually all instances a cut-off of 

1 nanogram. 

We have heard evidence as well, sir, 
about the maximum detection or meaSurable point beyond 
which dilution will bee required to further assay 
the sample. Again dealing with the Hospital first 
during the enquiry period the measurable concentration 


on RIA was 4.7 nanograms or 5 nanograms per millilitre. 
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MS a CRONn we COULMaAY =recall’. Sir, 
that there was some confusion in Dr. Ellis' 
testimony, as to whether the number was, in fact, 
4m Gore. Varicusly danethe: digoxin, books itis 
recorded as beinge4.Je0ore>. ae ner clear point One it, 
sir, is simply that any level, any reading of greater 
than 4.7 or 5 required further dilution of the sample 


before an exact fix on the concentration could be 


provided. At the Centre for Forensic Sciences, 
the RIA equipment was as calibrated at the upper end 
of the scale at 6 nanograms per millilitre. Anything 
beyond that required further dilution for a fixed 
measurement. 

At the Centre, when Mr. Cimbura 
ran these tests, sir, you will recall from having 
reviewed his report and having heard his evidence that 
there were three different kinds of tests run. In 


some cases only the RIA procedure was used. On 


some specimens a combination of RIA plus HPLC, 
followed by another RIA assay was used. There is 

a variation even on that one, sir. Effectively, 
Mr. Cimbura has said that there were some instances 
where he ran RIA three times, plus HPLC on the same 
specimen type. 


Then, as I mentioned yesterday, sir, 
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in three cases that RIA/HPLC/RIA combination was 


Supplemented by gas chromotography or mass 
Spectrometry. We will come to those three specific 
cases. 

There is, as well, sirn,a further 
aspects of 4Mr.eCimburays i reports,thateis,-inemy 
submission, a fundamental significance and that is 
the way in which he expressed the results, and I 
think thissisea matterseofisutticientsconcern, sir, 
EbhateL would ask you to look, if you would, please, 
at Exhibit 95 which is the bundle of reports 
prepared by Mr. Cimbura. 

THE, COMMISSIONER: I have it. 

MS;. GCRONKse—Could.d ask 1you;to 
Look, ~SiYgstirsts Leayounwouldalook;, please, at 
Exhibit 95A, which is the first report dated 
January Ll, 19827 and Dswouldwask syouAatomturnsto 
page 2. 

The purpose of this exercise, sir, 
as you will recall Mr. Cimbura used four different 
kinds of expressions of language, if you will, to 
describe his results. The language that he used, 
with respect to each specimen, indicates the type 
of analytical technique to which the specimen was 


subjected. From my submissions yesterday, sir, 
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you will readily appreciate that in situations 
where the HPLC and RIA technique was undertaken 

it was Mr. Cimbura's opinion that he had isolated 
and measured pure digoxin. It, therefore, becomes 
eof great sigqnificancepeinumy «submission, to 
understand precisely which specimens were subjected 
to that procedure, as opposed to RIA only. 

By ‘purposes®o£f illustration, sir, 
there appear to be four different types of 
expression of result. I would ask you to look 
first, if you wouldpeatarli Msample no. Til (a), 
dealing with the heart: ventrical. This 
happens ‘to be -asresult on Justin @Cook -=-I‘'m sorry, 
if we could look at the left atrium on Justin 
Cook you will see that the results were expressed 
in this way: 

" The tissue was found to contain 

39 ng/g (calculated as digoxin) 
of digoxin “and/or digoxin-like 
substance(s). " 

You will see that that phrase is repeated ina 


number of, in respect of a number of samvles 


throughout the report, Mr. Commissioner. Mr. Cimbura 


has testified that that language means that the 


assay waS run using RIA only. 
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Mr. Cimbura lvthus did not. know 


whether he was recording dixogin or dixogin-like 


substances or, indeed, Substance X or a combination 
of the three. 
The second example, sir, is the very 


next one, the results on the septum tissue specimen 


where the results are expressed: 
“ELAGMtLTGSuer was sround sbeoucontain 
36 ng/g (calculated as digoxin) 
of a mixture of digoxin 
and digoxin-like 
substance(s). " 
So far it is identical to the one we just looked 
at, but the following sentence is added: 
" The concentration of digoxin was 
4° ng ica 
Use ot thati language, sir, Me. Cimbure has said, 
means that he ran RIA then HPLC and RIA and 
the results were different, that is on RIA he 
obtained one reading and then when he did HPLC and 
RIA separately on the specimen he got another 
reading and the results were different. He concluded, 
therefore, he has testified that not only the 
digoxin was present but also digoxin-like substances 


and he therefore separated the results out to express 
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his findings by RIA only and then by HPLC and RIA. 
He believed, of course, that the results that he 
was getting on HPLC and RIA were pure digoxin. 

Soy" "to interpret thatekind) of 
language, sir, in light of Mr. Cimbura's evidence, 
it would appear that the pure RIA reading was 
36 nanograms per gram. That was a mixture of 
what Mr. Cimbura believed to be digoxin and potentiall 
digoxin-like substances. The reading that he felt 
to be a pure digoxin measurement was the result of 
HPLC and RIA and that was 4 nanograms. So for 
the purposes in those cases where that language 
is used for the purpose of understanding what his 
actual digoxin measurement was, it is the second 
figure which is of significance, inemy submission. 

The’ third"example, "sir, rfl could 
ask you to turn to page 11 of the same report. If 
you could look to the specimens concerning Amber 
Dawson no. T35, at this time dealing with the left 
ventricle. You will see that the results in this 
case are expressed as follows: 

" The tissue was found to contain 

Lo ng/g (calculated asvdigoxin) 
of digoxin-like substance(s). " 


And then: 
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" No digoxin could be detected. " 
Obviously, sir, there is an apparent difference 
in language. Mr. Cimbura has explained that that 
kind of language means, once again, that he did 
both an RIA assay and an HPLC and RIA assay, but 
the results on both were negative. I'm sorry, 
the results on the HPLC and the RIA were negative, 
so he has reported the RIA result, which again 
is the one that may include digoxin-like substances, 
but his statement that no digoxin was present was 
the reflection of the HPLC/RIA results. 

And, thenysGinally, sir, al will 
ask you to go back to page 1, the same report. Any 
of the three examples set out on this page, sir, 
reflect the fourth category of finding, if you rwill. 
If we could deal, for example, with the heart muscle, 
sample no. T42: 

" The tissue was found to contain 

1,177 nanograms per gram (ng/g) 
of @Gigoxin. ¥ 

Mr. Cimbura has testified once again that that 
means that both RIA and HPLC and RIA techniques 
were used. The results were both positive and 
both consistent. The two were corroborative in 


his opinion of) ones another... He concluded, therefore, 
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the concentrations measured were pure digoxin. 

There is one other aspect of 
Mr. SCimbunaisvreponty esires BAGain, it iis necessary 
to be fully understood, as you will recall, in 
order to understand even the threshold of 
Significance of the results and that is the ranges 
expressed by Mr. Cimbura as being representative 
of cases where patients were on therapeutic doses 
of digoxin and ranges reported in tissue specimens 
in cases reported in the literature as having been 
fatal poisoning cases. 

I have prepared, siv,7.a chart: which 
sets out the ranges that Mr. Cimbura included in 
has report. » ltehas Nee provided to Counsel. It 
may be easier, sir, in going through Mr. Cimbura's 
results, to have this before you. 

YourwLit isee; sir, that Mn. “Cimbura 
set out ranges in five different contexts. The 
first was with respect to blood or serum levels in 
children on digoxin therapy, that is the therapeutic 
range and on children in fatal poisoning cases, 
tnateis SenescOxic or fatal range. s<Simizarly he 
set out a range with respect to heart muscle, lung 
tissue, liver tissue and then fresh autopsy 


specimens. All of these ranges, sir, are set out 
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in Exhibit 95 at various places. It may be more 
convenient for everybody to have it in one place, 
as we actually examine the numbers. 

Mr. Cimbura has testified that 
the therapeutic ranges that he quoted in his report 
were based on research which had been conducted 


at the Centre for Forensic Sciences and, as well, 


. in some instances, on the basis of his literature 


review. 
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In contrast the toxic or fatal poisoning range at 
which he set out were drawnfrom what he described 
as the published results of forensic toxicologists 
in past cases of investigated digoxin poisoning and 
as well from research conducted at the Centre of 
Forensic Sciences. 

In support of what he believed to be 
the appropriate ranges as reflected by the literature, 
Mr. Commissioner, with respect to blood specimens, 

Mr. Cimbura as well did a specific study at the Centre 
to determine whether or not the concentrations of 
digoxin in blood specimens were different depending 
upon the site in the body from which the sample had 


been taken. The results of that study, sir, are 


before you in Exhibit 213-7. The results demonstrated 


that post mortem levels in samples of sagittal sinus 
blood and eye fluid were lower than post mortem levels 
of digoxin measurable in heart blood. 

Qf particular note, sir, with respect 
to these ranges,none of the pharmacologists who. 
testified before you challenged the appropriateness 
of the ranges for tissues, and in particular, for 
example, heart muscle as set out by Mr. Cimbura. 
Accordingly in my submission on the evidence these 


ranges must be accepted as reasonable expressions of 
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toxic and therapeutic ranges found in post mortem 
specimens -- 

THE COMMISSIONER: But there are so 
few of them, that is the problem, if you get one 
more it might well be possibly lower. 

MSs CRONK: Gil@am sorry, sir. 

THE COMMISSIONER: There are so few 
of his examples, are there not, perhaps I am wrong? 

MS CRONE @D amonotasure tthat#I 
am understanding you, sir. 

THE COMMISSIONER: There are so few 
cases that-he has referred to, in some cases it is 
just one, sometimes two or three. 

MS. CRONK: In the case of fresh 
autopsys specimens, sir, you will see certainly that 
is the case, he has referred to seven specific cases. 
But in a different context each of the pharmacologists 
for example, Dr. Spielberg when he testified,was asked 
whether or not on the basis of his own review of the 
literature and his own review of reported cases he 
would quarrel with these ranges, and his evidence, 
sir, was that he would not specifically with respect 
to the ranges for fresh heart. 

THE COMMISSIONER: I wasn't quarreling 


with what you said there, I was only quarreling with 
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the conclusion that you had reached that I have to 
accept them. I don't have to accept them unless they 
appeal to me as making some kind of sense. If there 
are only three or four and if the range is enormous 
then perhaps I can assume if they had seven or eight 
the range would be even larger. 

MS;nGRONKee ab 'mssorry., eSir.vvabinl may 
attempt to be clearer. It is my submission that they 
should be accepted by you as reasonable ranges 
recognizing two caveats. The first is that there is 
this tremendous area of overlap that all of the 
pharmacologists agree applies, so that a specific 
measurement inanygiven individual may fall both within 


the therapeutic end of the toxic range, but ina 


particular patient reflect toxicity and in another 


patient reflect nothing more than a therapeutic 

level with no sign of digoxin toxicity and no suggestio 
that digoxin has contributed to the death of the 
individual, that is the first caveat. 

Second, sir, is exactly what you - 
suggest that is again as recognized by all of the 
pharmacologists this tremendous potential for individua 
variability. So that although numbers have been 
reported in the literature as being within, as 


establishing a fatal: poisoning range or a number which 
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exemplifies a fatal poisoning case, we must recognize 
that there is this potential for tremendous variability 
from individual to individual, and those really are 

the caveats, sir, that all of the pharmacologists 
placed on these ranges. 

THE COMMISSIONER: All I was trying to 
do was put on another caveat that is the tremendous 
variability maybe even more tremendous when we get 
more examples. 

MS. CRONK: I quite agree, sir, I 
quite agree, sir. Given the ranges that Mr. Cimbura 
was in fact dealing with based on the research that 
had been cohanersdeee the Centre and what he had 


read in the literature, he reported levels of digoxin 


within the toxic or fatal range on 12 children on 


selected samples. These were Justin Cook, Kevin 
Pacsai, Allana Miller, Kristin Inwood, Jordan Hines, 
Colleen Warner, Charlon Gardner, Jennifer Thomas, 
Matthew Lutes, Stephanie Lombardo, Barbara Gionas and 
Jessie Bélanger. 

As you know, sir, Commission staff have 
prepared charts of Mr. Cimbura's various results. 
We didso for two reasons. First in many cases the 
ante mortem and post mortem blood levels, at least 


there is data particular'to those kinds of specimens 
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available from the Hospital for Sick Children, and 
hence were not included in Mr. Cimbura's report 
unless also tested there. 

Secondly, Mr. Cimbura filed six 
reports over the course of time and the results 
particular to each child in some cases appeared in 
a number of reports,the hope is that this would 
Simply make it a matter of easier reference. 

As well, _sin,.there are certain 
features in the chart,and I believe you have a copy 
as do other counsel ,that I would point out...) The 
first is when we come to deal with Justin Cook, if 
you could turn to the second page of Justin Cook 
dealing with tissue specimens you will see a column 
entitled, "comments" and although that might be 
a misnomer by any other name, ‘the column is intended 
to record which technique was used by Mr. Cimbura 
for particular specimens. All we have really done, 
sir, is take his expression of language of results 
and converted it into a type of technique that he 
used. 

If we cculd start then sir with the 
case of Justin Cook. You will recall, of course that 
there were a number of blood or serum or plasma 


specimens available both from the Hospital for Sick 
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Children and as tested at the Centre of Forensic 
Sciences. It is not my intention to go through each 
of the results on all of these children in any detail. 
I would however, make the following observations with 
respect to the results on Justin Cook. 


You will note that the blood specimens 


tested at the Hospital for Sick Children which resulted 


on post mortem specimens in a level of 68 nanograms 

On One sample and greater than 100 nanograms on 
another sample, were tested by use of RIA only. The 
ante mortem blood sample tested at the Hospital for 
Sick Children resulted in a level of 72 nanograms. 

The evidence of Dr. Soldin has been that that 
particular sample was assayed five times to produce 
the level of 72. The post mortem blood sample tested 
at the Hospital for Sick Children,werein fact two 

of them, drawn at autopsy by Dr. Cutz, the one with 
which I am particularly concerned is sample number 

D 57978, that is the one, Sir, that resulted in. a 
level of greater than 100 nanograms. That specimen 
Dr. Soldin has said was assayed on several dilutions 
On March 22, that is when the reading of greater than 
100 was achieved. It was however re assayed again from 
scratch on several dilutions by Dr. Ellis on March the 


24th as a cross-check and the results again were in 
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Ene sorder Of 100 or greater ms eboth, Dr. ’s Ellis. and 
Soldin have testified that they were satisfied that 
the assaysr that had been conducted on those specimens 
at the Hospital were conducted properly and that the 
results were analytically reliable. 

The post mortem autopsy specimen 
that was tested at the Centre.of Forensic Sciences 
you will see, sir,was tested using RIA plus HPLC 
andeRiA. It jis) aelitelegomeaditricult to readon 
this chart, sir, but Ltemesthe one thac resulted in 
a reading of 91 nanograms per millilitre, set out on 
page 1, and it is the first specimen shown to have 
been tested at the Centre of Forensic Sciences, there 
is an X in the Centre of Forensic Sciences column. 

THE COMMISSIONER: Yes. 

MS.CRONK: That specimen was an autopsy 
blood specimen, it was in fact part of the specimen 
drawn by Dr. Cutz resulting in a level greater than 
91 using HPLC and RIA, part of the same specimen was 
tested at the Hospital using only RIA and resulting 
in a level of greater than 100. The concentrations 
found in that post mortem blood specimen then in my 
submission are corroborative of one another in the 
sense of the range or the magnitude of the levels that 


were recorded. Of particular significance of course 


a weet as 
7 bam ate at O rob . i toy ODOT Ax bro sels 


7 7 aT ci 
i & soe io 2 

iia al frotte a3 stew years oc lt | F 
‘aineatis sce seoits a8 fiveubade esd aa séde 16% icin E ee 


= 


ect re bas yiisnoxa bs ee 


_ 
~ 
- 


= 


28 


olds. iex 4ii 


lh isvViiInses yeqorrQs me7tOm oe | 
| Ht 
. saoretoe ofanceso% 20,982: 
| O19 asia ATA poten O 8 
no best of 2fe0i23 55 < 
. nt. boetluget asefe evo edo Oi 
nm tvo 2e@ ,sxztlliii a0¢ 5 
ven OF Mmevoia OSipece 
ener Jethnsins >teaeies: 2 sje) ahs ae ih ao 
- wules. epone v8 -sierert- to 6tinvsty oid wi BH & i 
- Bey ¢iemto Bh IMMOD. 2e7 
yeaqotus 6 €60~ pemisoeqs sad <:1ii0%>.2M% , 
gmenipece oft To smeg goat od Saw 74 .teMamege Goo. ei 
. N6ia tedan% feVel 6 nd ontdiiween S30 .s0 ¥d owes ay 
7 L Sew nsmioese aaub 202 to dreq ,ATA Sas DOI palew [e } 7 
| ett isers Pah AH Vaao onlay dastgeer edt as b>-e * 
sackiensananes ed? .onL — Setastyp to Iere{ «= «} 
it 


4 
es > & amt 
or wane sie Suehpeees aa Sade ai bec} . 
| “G4 folesiaxiva 


om 25 sanse 


BptOD es 


— 


a3 ow 


24 


25 


413 


ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


Cronk (Argument) 


is the HPLC extraction technique was used by Mr. 
Cimbura and he believed therefore that the 91 nanograms 
that he had measured was pure digoxin. Quite apart 
from the testing of that sample at the Hosptial and 

at the Centre of Forensic Sciences, however, sir, 

Mr. Cimbura also arranged for assays to be run at 

the Toronto General Hospital. The results of those 
assays as well were within the same level of magnitude 
on the specimens as were the results of the Centre 


according to Mr. Cimbura's evidence. 
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D=1 
EMT/ac 

1 

2 In addition an important feature 

3 of the level quite apparently, Sit, Ls ithatvall of 

4 the results on that post mortem blood specimen were 

5 within the range of concentrations reported in cases 
of fatal poisohing as Set out by Mr Cimbura. 

: In consequence on that post mortem 

; specimen three different laboratories using two 

8 different antibody RIA assays and using two different 

g overall types of techniques had achieved results 

10 that were essentially corroborative of one another. 

11 Pewould*®askyou; simp it you would 

2 for a moment, please, turn to Exhibit 400. I draw 
yourwattention sir, to page 3.)) You swrll recall, 

ri sir, that Exhibit 400 are the Minutes from the 

fe meeting of the panel of experts on digoxin called 

15 by the hospital and held here in Toronto on March 

16 ISthof “this*years "Paragraphs (2)8Gis “she paragraph 

17 in which certain of the conclusions of the panel 

18 participants were set out and in which they indicate 

19 that they placed a high degree of confidence in the 
HPLC/RIA technology. They indicate that this 

es confidence was strengthened on learning of the way 

a in which the HPLC/RIA had been applied. They then 

=e make this comment: 

23 " It was noted that in one case, Cook, 

24 
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plasma samples had been analyzed 
in three different laboratories 
using two different antibodies 
with reasonable agreement with 
respect’ to results. " 

Those are the assays to which I have just referred 
VOU, "s Ln. 

THE COMMISSIONER: Yes. Thank you. 

MS. CRONK: There was as well a 
number of observations with respect to the measure- 
ments made in tissue specimens on Justin Cook, 

Mr. Commissioner. That is the very next page in the 
bundle. 

If I could explain how these charts 
are intended to work, sir, in the very first column 
the type of specimen is set out, and after the 
nature of the specimen is described, immediately 
below it you will see an indication as to whether 
or not it was a fixed tissue specimen, a fresh tissue 
specimen or in the cases where it applies an exhumed 
or exhumed and embalmed tissue specimen. Then of 
course the concentration that was measured is set 
Ou. 

Where Mr. Cimbura expressed two 


numbers (that is a number that was the result of RIA 
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only plus a number that was the result of the 
HPLC/RIA process) only the number which he took to 
reflect pure digoxin has been set out in the 
column. Then of course the type of analytical 
technique is set out. 

If we could deal with the fresh 
tissue results first, sir, one of the most significant 
findings in the case of Justin Cook as you are aware 
US eciva ceMx. Cimbura found toxic levels of concentratior 
of what he believed to be digoxin in the heart and 
the lung on fresh tissue specimers from Justin Cook. 
The tests on both of those specimens was done 
uti lizingsiPLepandsRiAmparhe ssecondWieature, sin, is 
that the level in the fresh heart muscle which is 
reported as 1177 is in fact at the upper end of the 
range reported in fatal poisoning cases according 
to eMraiCimbura’ sfranges 4esYoudrecallyjrsir;jathat ‘the 
upper range is 1240 as reported in the literature. 

The level in the fresh lung specimen 
was in fact 50% higher lin Justin Cook than the 
maximum values seen to be reported in the literature. 
I say that, sir, because ff you lookpat the stoxic 
fatal ranges for lung tissue the upper limit quoted 
in Mr. Cimbura's ranges is 100 whereas the pure 


digoxin reading according to Mr. Cimbura on Justin 
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Cookés®iung tissue Tsmiss3 

THE COMMISSIONER: Yes. 

MS. CRONK: If we could look then, 
sir, aS well to the fixed tissues i the case of 
Justin Cook you will see the concentrations of 
puresdigoxin) ltm@sorny;, it wasgon tthe same page, sir: 

THE COMMISSIONER: Yes. They are 
contained somewhere in 95A but where do I find - 


MS. CRONK: The ranges, sir, or the 


results? 
THE COMMISSIONER: Cimbura's ranges. 
MS 2 °CRONK: “All *rights The ranges 
with respect to - remember, sir, I have given you 
archart? 


THE COMMISSIONER: Yes. 

MS. CRONK. > And “it -tells. you ‘on “the 
righthand side of the page where in Mr. Cimbura's 
report it is to bestound, 

THE COMMISSIONER: Yes. Thank you. 

MSs 7CRONK<> Lee maybe *helptul, ‘sir, 
to have the two together as we go through these. 

THEL Ceowiidy isin, ttherojust again 
refer to the point I just made: that is that the 
level in the fresh lung tissue is in fact 50% higher 


in Justin Cook than the upper limit quoted in the 
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1 
2 toxic range by Mr. Cimbura for lung tissue. The 
3 range in the heart muscle, again fresh tissue, is very 
4 close to the upper end of the range that he quoted. 
5 He quoted an upper end of 1240 nanograms. The level 
was in fact as he measured it 1177. That would give 
: you an idea of the order of magnitude of the measure- 
j ments that were recorded on those two fresh tissue 
8 specimens from Justin Cook. 
9 If we could turn then to the fixed - 
10 THE COMMISSIONER: You are now 
11 referring to the heart tissue, and the lung tissue - 
2 the lung tissue concentration is 153-- 
MS .aCRONK:> Yes. 
13 
THE COMMISSIONER: Which-#s not only 
' greater than therapeutic but is greater than fatal poisodning 
15 MS. CRONK: By 50%, that's right, 
16 SiGe 
17 THE COMMISSIONER: On that fatal 
18 poisoning range, the maximum is only the maximum 
19 reported. 
MS CRONK: O@Exactiy: 
" THE COMMISSIONER: Looking at heart 
a3 muscle, the concentration found is 1177. That is 
22 above the therapeutic range, is it not? 
23 MS. CRONK: Well above the therapeutic 
24 
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range, sir. You will see that the therapeutic range 
quoted is 49 to 975 nanograms. 
THE COMMISSIONER: Yes. 


MS. CRONK: And the toxic range is 


108 to 1240 and I say only with respect to that level, 


sir, that it is very close to the upper range quoted 
in the toxic range.'/“It is’ above the therapeutic and 
it is towards ene upperWendeorsthesfiatalerange as 
reported by Mr. 8Cimbura. 

THE COMMISSIONER: Yes. 

MS. CRONK: Recognizing limitations 
again of what in fact has been reported in the 
Literature= 2etteiseaa «very «high reading, since 

If we could move then to the fixed 
tissue specimens, sir, you will see that there was 
as well a fixed lung specimen. That is item no. 4 on 
VOUr@Cnarts 

THE COMMISSIONER: Yes. 

MS. CRONK: And that as well was 
measured using RIA and HPLC and RIA, and I would 
point*out; sir, the level here, 15 nanograms, is both 
within the therapeutic range and the toxic range. It 
therefore is an example of a measurement that falls 
within this area of overlap that is clearly establishe 


by the ranges. 
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THE COMMISSIONER: Yes. 

MS ..4GRONK: as Andsofscourse, ~—sir, «1 
need not repeat that all of the levels measured on Jus 
Cook that are recorded as pure digoxin are measure- 
ments on a child that was never thought and was never 
prescribed digoxin during life. 

If we could turn to the next case, 
Allana Miller, sir, if we could deal first with the 
blood in serum samples. They are set out on the first 
part of the page. 

You will see, sir, there are really 
three specimens. This is the only data available to 
us, and I should say, sir, that in cases where 


children had been hospitalized for lengthy periods 


during their life and where there were any number of 


digoxin ante mortem blood readings available, we have 
listed on these charts only those available within 
the last two weeks of their life. 

Now in the case of Allana Miller her 
ante mortem reading on the 19th of March, two days 
before she died was .6 nanograms per millilitre: 
clearly well within the therapeutic range. That was 
tested on RIA. 

Two autopsy assays were run, two 


autopsy specimens. The first at the Hospital for 
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Sick Children on RIA only, resulting in a reading of 
78 nanograms. The second at the Centre for Forensic 
Science on RIA only, resulting in a reading of 69 
nanograms. 

The levels as recorded by both 
laboratories recognizing that it is RIA only are well 
within the toxic range and essentially I suggest, 
sir, there is no material quantitative difference 
between the two readings given the magnitude of 
the numbers. 

Due Soldin hasstestitied that athe 
post mortem blood specimen tested at the Hospital for 
Sick Children was assayed six times on March 21st 


resultingeinilevelsnoft greaterdthanes0an At thatmtime, 


however, the computer projected an actual level 


somewhere in the 70's. March 21st was a Saturday 
you will recall, sir. The next morning the sample 
was assayed again and that is when the result of 78 
nanograms was in fact realized. 

The importance of the numbers of 
assays7usir; that were done is this: Dr. Soldin has 
testified that in his opinion the greater the number 
of dilutions and the greater the number of times of 
repeat assays, the more confidence he can place in 


the reliability of the analytical procedure used. 
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The point here, sir, is the actual level of 78 was 
fixed as of therSunday. Dr.),Soldin personally 
reviewed all of the assays that had been done and 
the results, the actual calculations, and had 
satisfied himself that the assays had been performed 
correctly. 

At the same time as the assays were 
being run on the Saturday on the post mortem samples, 
SirpeDresSoldinsarrangeditorla Gampieuok! oralydigoxin 
elixir from the ward to be assayed to determine if 
there was any error in the concentration of the 
preparation itself that had been on the ward. 

As a result of the tests that were 
done he concluded that the concentration of digoxin 
in the preparation of elixir was as it was stated to 
be. Dr. Soldin's evidence with respect to those 
assays, sir, are in Volume 50, commencing at page 1289. 

If we could look then at the fixed 
tissue specimens in Allana Miller, sir, about which 
of course you have heard a great deal of evidence it 
is immediately apparent from the levels that Allana 
had very small quantities of pure digoxin in her 
fixed heart tissues described by Mr. Cimbura as 
traces only of pure digoxin, using again the RIA, 


HPLA and RIA method. 
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He in fact got readings as I recall 
“it of approximately 4, 5, 7 nanograms on RIA only, 


but using HPLC only traces were measurable. 


She had none at all, sir, that was 
measurable in her fixed lung tissue after HPLA and 
RIA had been performed on a specimen. 

The other issue that arises with 
respect to Allana Miller's levels is of course the 
issue about which I previously made submissions, 
and that is whether or not they can be explained as 
is are theory of Dr. Spielberg on the basis of 
resuscitation trauma necrosis to tissues during 
life so as to result in an elevated post mortem 
blood level. 

Tt we coulda turn, sir, then-tothe 
next case, that of Charlon Gardner who died on 
March 18th, there are no blood or serum specimens, 
sir, be they ante mortem or post mortem that are 
available in this case. The only measurements 
available relate to fixed tissues, heart and lung. 

You will note, sir, that her fixed 
heart and lung tissues again were all assayed using 
the HPLC technique, both the lung and the heart, and 
the levels thus shown were considered by Mr. Cimbura 


to be recordings of pure digoxin. 
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The levels in her heart tissue from 
the ventricle and the septum, sir, are within 
Mr. Cimbura's toxic range as is the level from the 
lung tissue. The level from the left atrium, however, 
is not: it is in the therapeutic range. 

Mr. Cimbura estimated that the 
concentrations found in the fixed heart tissue were 
lower than the actual values that were present in 
fresh heart tissue before they were placed in 
preservative. Now you recall, sir, that Mr. Cimbura 
undertook where possible estimates in an attempt to 
extrapolate the measurements in fixed tissue back to 
what the actual level would have been in fresh tissue 


Olea simiilaretyoe..) 7. meauetniat tt Mr. Cimbura as 


he did in this case obtained a specimen of fixed 


heart tissue and got a reading on the left ventricle 
of 141 which was in the toxic range, he then undertook 
his procedure of measuring the amount in a fixative 
solution —- you will recall, sir, I outlined the steps 
he used, referring to the original weight of the 
organ at autopsy -- 

THE COMMISSIONER: Yes. 

MS. CRONK:--In an attempt to arrive 
at an estimate. In certain situations he was able 


to pinpoint an actual number, an actual measurement 
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he thought may have existed in fresh tissues. In 
other cases, he was not. In this case he simply 
indicated that he thought the fixed levels were lower 
than the level would have been in fresh tissue. 
Having regard to what his studies 
reveal) concerning the efrectsorpKlotz or Ely 
preservative solution (that is that the concentration 
of digoxin in the tissue decayed over time and there 
is a marked reduction) in my submission that is a 
reasonable suggestion by Mr. Cimbura. The question 


is simply we don't know how much higher they were. 
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1 
E Will you turn then to Kristin Inwood, 
RD/cr 
3 Sir. In her case, sir, ante mortem and post mortem 
4 blood specimens are available, as are concentrations 
5 in fixed and exhumed tissues. | 
A We can deal first, sir, with the 
ante mortem blood specimen. You will recall that -- 
d from the Chart, sir, the ante mortem specimen that 
8 I am referring to was taken, the sample was taken 
9 on the 12th of March, 1981 and resulted in a reading 
10 abethe™ Hospital Or2.6° nanograms. |» YOuTwl.. recall ain 
11 this connection, sir, that Kristin Inwood suffered a 
12 medication error at 5:30 a.m. on the morning of March 
4B 12 when she inadvertently received a dose of digoxin 
intended for another patient. The incident report 
i  RSMEXNE DLC Lesa. “AS a result or that error at 5250 
15 in the morning an ante mortem digoxin level was 
16 ordered and a level of 2.6 nanograms, well within the 
17 therapeutic range, is the level that was obtained 
18 later that day following the medication error incident. 
19 There was, however, a further ante 
= mortem sample taken on March 12, 1981 and tested at 
the Centre of Forensic Sciences. It disclosed no 
=f digoxin, “That "sir, rs the “second sample “referred 
te to and tested. 
23 THE COMMISSIONER: Yes. What time was 
24 
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it taken? 

MS. CRONK: I was just coming to that, 
Sir. The difficulty is of the history of the specimen 
is a little bit of a mystery. We know it was ante 
mortem, because on Mr. Cimbura's report he has the 
12th of March listed. That he has said is the date 
on the specimen when he received it. We do not know, 
however, on the circumstances under which it was 
taken. It may very well be that it was a portion of 
the specimen already tested at the Hospital on March 
12th. -LSay,. candialy, ssit, chat, speculation, we 
don't know if it was taken at a different time. The 
only evidence available to us is that it was an ante 
mortem specimen and that derives solely from the date 
that appeared on Mr. Cimbura's report on the issue. 

The only oches blood specimen, sir, 
is, of course, the one about which so much controversy 
has arisen as" * the post mortem level resulting 
in a reading of 491 nanograms. You will note, sir, 
that it was received at the Centre ‘of Forensic 
Sciences on January 28, 1982. It was discovered, 


you will rememver, at the virology lab, and it had 


been there at the Hospital for sone nine or ten months. 


It iS clear from the ,evidence that we reviewed 


“ 


yesterday that it was a serum specimen. You will 
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recall my submissions to you, sir, that there is 

no clear evidence that it was frozen before it was 
assayed, although the suggestion has been raised 
that there is clear evidence that it had been heated. 

If we could then look at the fixed 
tissues, Sir, once again these were tested by use of 

both. .the RIA andnthe HPLC procedure. The levels in the 
left v ntricle and the septum of the heart are both 
within the toxic ranges quoted by Mr. Cimbura. 

In addition however, we have a 
specimen of exhumed muscle tissue. That is Item No. 5 
in the chart and a level of 166 nanograms was found. 
The level in the exhumed muscle, again according to 
My. .Cimburals report <= 

THE COMMISSIONER: I am sorry, I am 
having trouble again. The toxic range for fixed 
heart tissue I find where? It doesn't seem to be on 
this. 

MS . -GRONKs -#L. tam SOrLYpaSir,ewhen I 
refer to the ranges it is the only ranges that are 
available. Mr. Cimbura, he has not provided a list 
of toxic and therapeutic ranges particular to fixed 
tissues. 

THE COMMISSIONER: I See. 


MS. CRONK: He has only been able to 
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provide them in the context set out in the chart. 

THE COMMISSIONER: Yes. 

MS. CRONK: When I say they are in the 
toxic range I am suggesting in this case that they 
are fixed tissues. Generally, Mr. Cimbura's tests 
have indicated that the levels in fixed tissues are 
lower than they were in fresh. 

THE COMMISSIONER: Yes. 

MS. CRONK: I am referring to the 
ranges that he has quoted for fresh tissue, not 
fixed. 

In this case, sir, he specifically 
confirmed in his report and in his oral evidence here, 
that those ranges in the left ventricle and the septum 
are both within the toxic range. That evidence is 
found at Volume+52, page =1659°to L662. 

The level in the exhumed muscle tissue 
is within the toxic range, as well, according to Mr. 
Cimbura. It was a level of 166 nanograms tested by 
HPLC and RIA. 

As a result, in the case of Kristin 
Inwood, sir, we have measured concentrations in 
post mortem blood, fixed heart tissue and exhumed 
tissue, all within the toxic range, but we do not 


have the measurements in fresh tissue. 
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Once again, Mr. Cimbura was unable 
to estimate a precise measurement or number in fresh 
tissue, but suggested that the levels in the fixed 
tissue were lower than the ones that would have been 
found in the fresh tissue. 

If we could turn then to Michelle 
Manojlovich, the next case. The only levels available 
on this child were ante mortem blood specimens and, 
with meaner to one of those, there is a side issue, 
if I could express it that way. Her level on March 
11, 1981, which was the day before her death, she 
died, later that night, was 2.2 nanograms. That was 
tested at the Hospital for Sick Children, using RIA 
only. There was, however, a sample that was sent to 
Hospital -- I am sorry, to the Centre for Forensic 
Sciences, as well. It is reported in Exhibit 95A of 
Mr. Cimbura's reports. He has indicated that he teste 
it by RIA and HPLC and RIA and that he was unable to 
obtain a measurement of pure digoxin, using the HPLC 
and the RIA. 

What we do not know, sir, is whether 
or not this specimen was an ante mortem blood specimen 
or a post mortem specimen. The only evidence, with 
respect to that specimen in part flows from Dr. Rowe, 


who has indicated that he is unaware of any post 
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mortem blood specimens having been taken on Michelle 
Manojlovich and from Mr. Cimbura who indicated that 
he didn't, in fact, know whether it was ante mortem 
Or post mortem specimen. These are the only levels 
available on this child at all. There are no tissue 
specimens. 

We come then, sir, to the case of 
Kevin Pacsai. There are, in this case, as is apparent 
from the chart, a number of levels meaSured ina 
variety of specimens, including both ante mortem and 
post mortem blood and, as well, in fixed and frozen 
tissues. 

Once again what we are misSing are 
levels in fresh tissues. 

Le A coutdmidea profirstytsin, ‘withicthe 
ante mortem blood specimen, because a number of issues 
have arisen in the evidence with respect to this 
level. 

The ante mortem blood reading from 
the Hospital for Sick Children was greater than -10 
nanograms. It was tested by RIA. The evidence has 
been that it was a sample taken by Dr. Costigan while 
the’ chdld was'in “‘theintensive Care Unit at 
approximately 6 in the morning, 6:15, 6:30 on March 


12th. The child, you will remember, died approximately 
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1 
2 four hours later in the Intensive Care Unit. 
3 This particular sample, sir, was sent 
f to the hematology lab where it was hemolyzed. 
Dr. Costigan later found it there, 

: retrieved it and brought it personally to the bio- 
: chemistry lab for digoxin assay. That has been the 
7 evidence of both Drs. Costigan and Ellis. When the 
8 sample arrived in the biochemistry laboratory only 
9 one tube of serum was available. It was, therefore, 
10 divided into two parts and assayed. The first two 
4 were assayed without dilution. You will recall, sir, 

that Dr. Ellis spoke about assaying something neat. 
os His expression was neat without dilution. On that 
i without dilution reading -- sorry, assayed, the reading 
14 was 5 nanograms. A computer projection of the actual 
15 level, however, was recorded as 16 nanograms. Dr. 
16 Ellis has testified that the computer projection in 
17 this regard is unreliable. 
1 MR. USHINEHOFT.. Lam Sorry, to interrupt 

my friend, but I thought the level it showed was 
‘3 greater than 10. 
se MS. CRONK: I am on the neat assay at 
a the moment, Mr. Shinehoft. It was then, as Mr. 
22 Shinehoft points out, quite correctly, assayed again, 
23 this time on a dilution of two, but the reading was 
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1 

2 greater *than’loOtnanogzrams. No further sample was 

3 available, as you know for testing for further 

4 dilution, sir, but the other point with respect to 

5 thatedilution tines two} P@seBthatep:r.CeElLlisthas 

- testified that the computer projection on that run, 
enefardiimtionhemh 26twasnertherases om LOt62 He is 

f not sure which. That evidence, sir, is found at 

8 Volume 49, page 1115 to 1116 and at page 1259 to 

9 1260. 

10 TnhlighteoG.that history; sixr/itwo 

11 questions arise with respect to the integrity of the 

12 sample itself, and a third issue arises, or a third 

‘3 question arises, as to what the likely ante mortem 
level, in tactewas. 

14 

The two issues with respect to the 

i integrity of the sample, sir, are as follows: Is 

16 there a problem in terms of the timing of the sample, 

iy when it was taken and, secondly, what effect, if any, ; 

18 did the hemolyzation in the hematology laboratory have 

19 on the digoxin concentration in the specimen. 

a I hope to assist you, Sir, you may 
recall a hemolyzed sample is one containing hemaglobin 

2 from red cells due, according to some experts, from 

a2 red cell breakdown. The evidence has been there was 

23 avconcernithat that implicationtor that *thatofeature 
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could cause distortion of the concentration of digoxin 
in the blood specimen. 

If I could deal with the time of the 
Sample, first, Sir swAs) Lamentaoned, Dr. Costigan 
has given direct evidence before you that the sample 
was taken by him between 6 o'clock in the morning and 
6:30 in the Intensive Care Unit. The child died at 
10:10 in the morning, again in the Intensive Care 
Unit. He received his last known dose of digoxin at 
9 (o'clock the night before, the nightseort March Lith 
andeaccording|y, .in relation to the last known dose 

a sample was taken a minimum of nine hours after 
administration. 

Dr. Ellis has testified that when he 
learned of that timing he ruled out any possibility 
that the sample had been taken prematurely, at least 
in terms of the last known dose, although the Hospital 
had been very concerned about that when they originall 
got the ante mortem level back. The obvious, Sir, 
is true, we don't know if one posits an unauthorized 
administration, we don't know atwhat time that might 
have been. 

The other implication of dose at 
9 o'clock, sir, however, is the issue of whether or 


not the amount that was, in fact given at 9 o*clock, 
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1 
Z ' ; 
was large enough, by inadvertence, or with deliberatio 
3 so as to have caused the level seen in this child. 
4 We have heard evidence from a number of witnesses, 
5 including Nurse Nelles, Dr. Fowler, Mary Costello, 
é Elizabeth Radojewski, that the amount that was given 
: at 9 o'clock on the evening of March 11th was 
‘ investigated and that the conclusion was, certainly 
by Dr. Fowler was that the prescribed dose had been 
2 Givenvat 9 olclock, 
10 Nurse Nelles has testified that she, 
11 in fact, drew the drug up at that time in a tuberculine 
12 syringe and she remembers it was a tuberculine syringe 
13 because the plunger was out and that she double-checke 
14 the dose with Mary Jean Halpenny. You will recall 
that Miss Costello's notes of a meeting held on March 
: 23rd record that Miss Nelles had said that at the 
a meeting and that Mary Jean Halpenny, who was present, 
17 was recorded by Miss Costello as having confirmed 
18 that she, in fact, checked the dose. 
19 It is my submission, therefore, on 
20 the evidence before you, it would appear that the dose, 
a1 according to Dr. Fowler, was a proper one, as prescribed, 
53 and that it had been double-checked, as was Peed 
by the rules that applied to the cardiac wards at 
23 
24 
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the time. 

The second issue, however, relates to 
the possible effect of this hemolyzation of the sample. 
Dr. -Bllis hasstold.us Ghat. avchemical called EDTA, 
that is ethylenediaminetetracetic acid, sir, which is 
used aS a preservative for hemotology samples, 

EDTA. 

The issue was raised as to whether or 
not EDTA would cause a false elevation, a false 
positive reading in a concentration of digoxin. 

Dr. Costigan was concerned about this, as well, when 
he realized where the sample was, where he found it. 
To check againstethat~possipbility Dr Ellis ran. a 
series of tests on March 17, 1981 on hemolyzed blood 
specimen. His opinion, he has told you, sir, before 
running those tests, was that it was unlikely that 
EDTA would have interfered with the RIA assay at his 
laboratory. His conclusion when the tests had been 
done was that it did not. 

We come then, sir, to the issue of the 
significance of the computer projections and whether 
or not they can help us in determining what, in fact, 
the ante mortem Pacsai level was. Dr. Ellis, you 
will recall, has testified that the computer projectio 


on the second assay, the dilution times 2 may, in fact 
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have been 5.3 or it may have been 10.6. If it was 
10.6 he has testified that it is likely to be less 
in error than the projection on the. first run of the 
assay, which was 16. His explanation for that opinion 
was that the closer the measurement is to the 
maximum that is detectable by the assay a Beane 
degree of reliance that he as a scientist can place 
2H eats wie 

THE COMMISSIONER: I know we went 
throughs thiscm before.) How, could sit be 5337? How could 
the computer result be. 5.3 if the reading is greater 
than 107 

MS. GRONKE Saunat. particular dilution, 
sir, and nee is why I placed some emphasis on it was 
a dilution times 2. What that meant was, you will 
recall the way the dilutions work at the Hospital for 
Sick Children) —-<- 

THE COMMISSIONER: Yes. 

MS. CRONK: The projections could 
actually have been 5.3. If that were the case on a 
adilution Of .2)yourwould multiply 2. times, 5.3. £0 


produce a projection of 10.6. 
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THE COMMISSIONER: If it were 10.6. 

MS. CRONK: You would multiply it by 
2 with a reading potentially of 21 plus. 

THE COMMISSIONER: I See. 

MS... CRONK we THhateis he, difficulty., 
sir. In the digoxin book itself the handwritten number 
is 10.6. What Dr. Ellis has said is that he doesnot know 
ifsthat 2s) theorecul tot the nant pilica tion that one 
Of the technicians. did, or it an fact. that wass the 
projected number. 

THE COMMISSIONER: Yes. 

MS. CRONK: As interesting as the 
debate may be, Mr. Commissiomer,as to whether or not 
these commuter projections can be relied upon as an 
accurate reflection of what that ante mortem level was 
we are in my submission not greatly advanced by the 
exercise. The most that can be said on the evidence - 
before you is that the reading ante mortem may in fact 
have been 10.26 nanograms as projected by the computer 
or close thereto, or it may in fact have been 21.2 
nanograms, we don't know and we can't find out 
although what we do know is that the actual reliable 
reading, reliable in the sense that is what was 
reported was greater than 10 nanograms. 


We come then to the post mortem blood 
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levels on Kevin Pacsai, Mr. Commissioner. I mentioned 
a few moments ago that the evidence establishes that 
that sample was drawn by Dr. Cutz at autopsy. You will 
recall Mr. Lamek mentioning in opening two days ago 
that Pacsai was the case where Dr. Cutz for the very 
first time and of his own motion determined when he 
had seen the Pacsai chart to take a blood sample for 
digoxin assay although he had never done so before 

on a post mortem basis. He did so he has testified 
because of tiie indications of concerned regarding 
digoxin toxicity that were recorded by Dr. Costigan 
in the medical chart of the child which he examined 
ws the commencement of the autopsy. The sample that 
he did take sir, was tested at three different 
laboratories. It was tested first at the Hospital 
LOugoOLCK Children where it was assayed several times 
on two different days. The results of each separate 
set of assays confirmed a reading of 26 nanograms 

per mMiliaiiere. ~Dr. Ellis’ has testified that after 
the first set of dilutions, the first set of assays 
were complete and he saw the reading , he was 
concerned to cross-check it to make sure it was right 
and he ran the assays again the next day and got 
exactly the Same reading, 26. 


Dr. Ellis "has further testitied that ne 
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2 personally checked the assay results on both days 
2 tO satisfy himself that they had been performed 
4 Gorrectly .. HWeghas ‘sardutouvyou,.si1r,.that he was 
5 Satisfied that they were and that he regarded the 
level as valid. 
: The same specimen however, sir, was 
/ tested as well at Mt. Sinai Hospital at the request 
8 of Dr. Ellis. A different RIA antibody and separation 
9 technique were used at that Hospital. The level 
10 reported from the eretor, was 112 nanograms per 
11 mati Lore. “Obviously, Sir, apart from. the discrepancy 
0 in the numbers the item of interest is it was the 
very same autopsy blood specimen. Dr. Ellis has 
a testified cha he attributes the discrepancy in the 
‘- two numbers to the differencesin the methodology 
15 between the two antibody techniques. The burden of 
16 the evidence if I can describe it that is before you, 
17 sir, by the various pharmacologists who have attempted 
18 to interpret this number along with all the other 
19 numbers in Kevin Pacsai's case is that the number is 
inconsistent quantitatively with the numbers from 
two other laboratories, that is the Hospital for 
Sick Children and the Centre of Forensic Sciences, 
22 so they would not place any reliance on it quantitatively. 
23 It is however, corroborative that there was a very high 
24 
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reading in Kevin Pacsai's post mortem blood. 

Finally at the Centre of Forensic 
Sciences the third laboratory where it was tested, 
sir, this was tested there for the very first time 
using a full HPLC extraction and RIA process, the 
results confirm exactly the level reported by the 
Hospital for Sick Children, tnac 1s 26 fanograms. 

THE COMMISSIONER: That is the same 
sample? 

MS. CRONK: The same sample, sir. 
So we are in this situation. In my submission, sir, 
we have a reading on RIA only at the Hosptial for 
Sick Children of 26, that reading has been confirmed 
by use of the HPLC extraction and RIA technique on 
the same sample a reading of 26 and we have this 
anomalous result of 112. The post mortem level itself 
is clearly within the range of toxic values established 
by the literature, although at the lower end. Several 
witnesses have testified before you, sir, that this 
post mortem level in fact served to confirm in 
their minds the ante mortem level that they felt the 
results to be consistent. 

We come then to the tissuveresults on 
Kevin Pacsai. As I mentioned a few moments ago, sir, 


we are cOnfined in this case to fixed and frozen 
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25 


| 

y tissues. If we can deal with those on part first. 

3 You will note, sir, they were measured by RIA and 

Pi HPLC and RIA with the exception of the left atrium, 
they are slightly below the toxic range reported for 

: fresh tissues but Mr. Cimbura estimated that the 

3 values would be higher in the fresh tissue than in 

7 the fixed. When I say they are slightly below the 

8 toxic range, Sir, l am referring only to the two 

9 that were measured by HPLC. 

10 Then we come to the lung tissues, sir, 

rr and you will see that there were two specimens, one 

3 fixed and one frozen. Both were assayed by Mr. 

Cimbura using the HPLC and RIA techniques. The level 

a in the fixed specimen was 48 nanograms per gram and 

14 is well within the toxic range and well above the 

15 therapeutic range reported by Mr. Cimbura. The level 

16 of the frozen specimen is again well above the 

17 therapeutic range and was so expressly reported by 

18 Mr. Cimbura. In consequence then we have post mortem 

Fr and ante mortem blood specimens and lung tissue reading 
well in the toxic range as reported, with heart tissue 

a when fresh likely in the toxic range as well. I make 

“* the latter statement, sir, having regard to the 

22 numbers that were recorded in the fixed heart specimens 

23 from Pacsai, the 105 nanograms in the left ventricle 

24 
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on HPLC and 102 in the septum on fixed. Mr. Cimbura 
has expressed the opinion that those levelsare likely 
lower than those that would have been found .in. fresh, 
but we know from his ranges for fresh that the toxic 
range starts at 108, so it is likely that the fresh 
tissues had a concentration as well within the toxic 
range but the overlap range. 

THE COMMISSIONER: Yes, all right. Woul 
you like to take 20 minutes now? 

MS. CRONK: That would be fine. 
--- Short Recess. 
--- On resuming 

MS WECRONK: Wethank iyou, Giri esiryathere 
are two matters to which I would like to briefly 
return. The first concerns the list of 12 children 
that I outlined earlier this morning. You will recall, 
sir, that my obServation with respect to those 12 
was as follows: that in respect to those 12 children 
Mr. Cimbura reported levels of digoxin within the 
fOxi ceor lfatalerangen] Dido not iwish!, sim, for ii t-te 
be taken from that statement that he concluded in 
any way that any or all of those 12 children died 
from digoxin toxicity. My observation was directed 
to simply what the ranges of levels meant that he 


had reported. 
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THE COMMISSIONER: -I take it it is 
in the toxic and not in the therapeutic. 

MS = CRONKEM iat alomcOLrrect, (sir. 
As you know, Mr. Lamek will be dealing in detail with 
the analysis of the cases of all 36 of the children, 
including those 12, ad the opinions offered by various 
experts as to whether or not digoxin did in probability 
contribute to their death. 

The second point to which I would like 
to return, sir -- 

THE COMMISSIONER: Yes, Mr. Tobias. 

MR. TOBIAS: I apologize to Miss Cronk 
for interrupting her. I was advised my client was 
one of those 12 that you referred to. Do I understand 
yourcomment to the Commissioner, the last comment 
that you made, that the reportings of Mr. Cimbura 
were that the levels were in the toxic and yet not in 
the therapeutic range? Because with respect to Hines 
I think in fairness it has been my understanding that 
the levels were in the overlap range, they fell into 
both. 

MSPNCRONK 39" You mayebe, right Hod was 
referring primarily to the lung specimen, because the 
liver specimen on Hines was not tested by use of HPLC 
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THE COMMISSIONER: I take it 
all you needed for that statement was one 

finda ng. 

MS.) CRONK Se nat as correct, Sota 
Iam sorry, sir,.Mr.. Tobias sis quite correct, the 
fixed lung reading, and we will come to this in due 
course, waS within both the therapeutic and the toxic 
ranges. My remark was it was in the toxic range as 
well, it “iS within the overlap area. 

THE COMMISSIONER: And so “not in the 
therapeutic’ (isgewrondal. takerit forsal)] of the 122 

MS. CRONK: I will double check that 
whole list in light of that, that had been my 
intent but obviously an error was made with respect 
to Hines and I will check that and let you know, sir. 
L..am grateful. to my friend, thank. you. 

MR.« TOBIAS: ~ Thank. you. 

MS. CRONK: There is another area 
Sim ascOswhich | wouldsiuike to return that concerns 
the ante mortem blood specimen on Kevin Pacsai. - You 
will recall, sir, that one of the issues raised with 
respect to the integrity of that sample, or whether or 
not EDTA could have contributed to a false elevation 
in the concentration of digoxin in tests run by Dr. 


Ellis. In his opinion it demonstrated that it was 
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not likely to and in fact did not. I am told. by 
some of my friends that I may have suggested as well 
that the sample was thought to have been ~hemdlyzed 
If I did make that suggestion, sir, I did not intend 
to. The evidence is that the sample was contained 

in an EDTA tube, a hematology laboratory tube. and the 
thought was that there might be some of that chemical 
present and that was the issue with respect to the 
integrity that was raised. 

THE COMMISSIONER: Yes, all right. 

Moc sGrONKee |Weasturne then, sir, to: the 
case of Barbara Gionas and she is at page 7 of the 
charts that have been marked, sir. You will see that 
there are three ante mortem blood readings available 
on Barbara Gionas, all well within the therapeutic 
range that we discussed yesterday, that is between 
Chem angen OLln ands Ol >. 5), nO. post mortem blood 
levels are available. The only tissue specimens 
available from this child, sir, are exhumed tissues. 
In addition the baby's body had been embalmed. Bal 
the tissue tests you will see going right down the 
list that six different types of tissues were tested, 
Aub were tested using the HPLC and RIA technique. 

The levels reported in heart and muscle tissue are 


within the range reported for fresh tissues after 
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1 
2 digoxin therapy, that is they are in the therapeutic 
3 range. In the case of heart they are as well in the 
4 Overlap area and they are also in the toxic range. 
: The levels for both the liver and the lung tissues 
are in the toxic or fatal ranges. 
° THE COMMISSIONER: The liver and which, 
7 did you say the lungs? 
8 MS. CRONK se Lne tie Lungs, Sir. You 
9 will see that both the specimens of the right and 
10 left lung were tested, the results were 2235 © nanograms 
1 and 205 nanograms respectively. The overlap area, 
‘ for lung tissue as quoted by Mr. Cimbura ends at 30 
and both of them are therefore not on the overlap area 
4 but rather are clearly within the toxic area for 
ie fresh tissue specimens? and the same sir, applies to 
15 the liver tissue of 207 nanograms beyond the overlap 
16 and into the toxic range. 
17 THE COMMISSIONER: All right, thank 
18 you. 
19 MS. CRONK: When we come to Jordan 
Hines as Mr. Tobias has already quite appropriately 
ae pointed out, sir, there were a number of tissue 
21 Specimens tested. This is a case, sir, where clearly 
oe we have no ante mortem blood specimens at all because 
23 the child had not been on prescribed digoxin therapy. 
24 
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1 
2 There are no post mortem blood levels available. We 
3 have fixed tissue levels and exhumed tissue levels, 
4 no fresh tissues. 
5 THE COMMISSIONER: The liver tissue 
‘ that is exhumed. 
MS. (RONK: "Thatiesrexhumeds ,i sires So 
: we have fixed and exhumed tissues but no fresh tissues. 
8 THE COMMISSIONER: Yes. 
9 MS. CRONK: Dealing first with the 
10 fixed heart concentration, sir, you will see that 
11 these tests were conducted,with one exception, using 
12 the HPLC/RIA technique. With respect to the two 
a specimens tested using HPLC the levels were in the 
therapeutic range aS measured by Mr. Cimbura. He, 
< -however, estimated that the concentration of digoxin 
in the fresh heart would likely be 252 nanograms per 
16 gram, that range, that measurement, if it be so, if 
17 that «bs: what was within the fresh heart is within 
18 both the therapeutic and the toxic ranges, it is in 
19 the overlap area. 
30 THE COMMISSIONER: I am sorry, from 
the heart tissue? 
- MS. CRONK: Yes, sir. I am referrring 
oe now to the left ventricle reading and the septum reading 
23 anich are : the only two of the three that were done 
24 
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1 
“ on HPLC and RIA. 
3 THE COMMISSIONER: Heart tissue, I 
4 don't have any heart tissue, I am looking at the chart. 
5 MS CRONK=*  SOrTy, srr, in the ranges. 
6 THE COMMISSIONER: Yes. 
MS. CRONK: The heart tissue is set 
4 OUtRasmneareT muscle. 
THE COMMISSIONER: Oh, I see, yes. 
9 MS. CRONK: Ranges B and you will see, 
10 sir there is a very broad overlap area for heart 
11 muscle, so that the levels of 52 nanograms and 89 
12 nanograms that were the actual measurement on the 
1B fixed tissues are well within the therapeutic range. 
THE? COMMISSIONERS Yes’, all right. 
"a MS’. CRONK: “The point’ of significance 
ue in my submission, sir, is that Mr. Cimbura was in this 
16 case able to do not only an estimate as to whether the 
17 levels would be higher in fresh tissue but as to 
18 the precise amount that he felt may well have been 
19 present, he estimated that to be 252 nanograms and if 
30 tivat bert somite asectlearly within both” toxic*™and the 
therapeutic ranges. 3 } 
Zl 
22 
| a. a rn rn ri 
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THE COMMISSIONER: Which one does 
he estimate Pome the 200? 

MSic=CRONK?) The heart itself, sir, 
fresh heart tissue before it was placed in preservativ 
solution. 

THE COMMISSIONER: Yes. 

MS. CRONK: - he estimates to be 
252 nanograms. 

THE <COMMISSIONER: ~Yes. All right. 

MS:. GRONK: = You wild thavectou= 

THE COMMISSIONER: Are we talking 
about the septum, ventricle or - 

MS CRONK:. He did not} distinguish, 
Sie | 

MR. TOBIAS: Page 6, Exhibit 95A 
is where it is. 

MoemCRONK:)) Dteis@actuablyepage 7; 
Ssimeenoce now lee Concentration o£ digoxin sin ithe 
heart before it was fixed in the Klotz solution was 
estimated to be not less than 252 nanograms. So in 
Mr. Cimbura'’s opinion the heart tissue before it was 
fixed would have had at least 252 nanograms. And 
if that be the case it is clearly within both the 
therapeutic and toxic ranges as he set them out, 
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YOU, recall that. lo mentioned, sir, 
that in some instances he was unable to arrive at 
a precise measurement as to the expected or anticipate 
concentration in fresh tissue. Hines is a case 
where he was able to do so, and he expressed it as 
apminimum;: noteiless: thane 252. 

THESCOMESSTIONER: «Yes. All-right,, 
thank you. 

MS. CRONK: If we could look then 
at the fixed lung tissue in the case of Jordan Hines, 
sir, again this was measured using the HPLC method, 
and the lével was within the overlap area. That is 
both within the therapeutic and the toxic ranges. 

The exhumed liver specimen was well 
above the therapeutic level, but it was tested by 
RIAAOnly;: not by ~HPLC. 

Once again, sir, a statement of the 
Obvious: the fact that measurements were achieved 
using HPLC of what Mr. Cimbura believed to be pure 
digoxin in a child for whom a drug had never been 
prescribed is qualitatively significant of and in 
itself. 

Canawe. turns then,~sic, to.the.case 
of Colleen Warner? Once again, sir, there are no 


blood levels here, be they ante mortem or post mortem 
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to assist us. The only levels available are on 
fixed tissues from the heart. 

All of those tissue specimens were 
tested using the HPLC extraction method. The levels 
in the left ventricle were in the toxic range while 
the levels in the left atrium and the septum were 
in the therapeutic range. If we look specifically 
at the left ventricle, 119, you will see, sir, that 
Le Loew nce overlap alread. Lt tatls both: within 
the therapeutic and toxic range, whereas the other 
two are well within the therapeutic. 

Mr. Cimbura in this case, however, 
arrived at an estimate as to the minimum concentration 


he felt would have been present in the fresh heart 


. tissue. He expressed that to be not less than 284 


nanograms per gram. Once again if that be so, the 
concentration would be clearly in both the therapeutic 
and the toxic ranges; the overlap area. 

We go next then, sir, to the case of 
Jennifer Thomas who died on February 12th, 1981. 
Again there are no ante mortem or post mortem blood 
specimens to assist us. There are, however, fixed 
tissue specimens and only fixed tissue specimens. 

In this case, however, we have them 


from both the heart and the lung. The levels measured 
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in the fixed heart specimens using HPLC were measured 
on the left ventricle and the septum. They were 
within the therapeutic range and not the toxic range. 
Again for fresh tissue. 

The level in the fixed lung was 45 
nanograms. That was above the therapeutic range for 
measurements in fresh lung and it is within the 
toxic range. Outside the overlap and in the toxic 
range.” “And as7ivnote,* sir = 

THE COMMISSIONER: I'm sorry, let 
meyvgec this. =Tne* lung? “Oh, ves: 

MS. CRONK: The fixed lung tissue. 
And I note, sir, with respect to that specimen that 
it was tested by HPLC and RIA. 

And finally Mr. Cimbura again was 
unable to estimate a minimum amount of concentration 
that would have been present in fresh tissue, but 
repeated his view that the levels in both the heart 
and the lung when fresh would have been higher. 

We come then to the case of Bruce 
Floryn, Mr. Commissioner. We have only one ante 
mortem blood level taken within two weeks of the 
child's death.” It was taken on’ January 22nd. °"The 
child died on February 7th, so it was some considerabl 


period of time before the date of death. 
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1 
2 The level was 2.1 nanograms; well 
3 within the therapeutic range under anyone's definition. 
4 When we come to examine the tissues we have in this 
case fixed and frozen tissues. The fixed tissues 
: are from the heart; the frozen tissue is as well from 
£ the heart, a sample of heart muscle. 
7 The fixed measurements were all well 
8 within the therapeutic range. None were tested, 
9 however, by HPLC, and the implication of that, sir, 
10 is that even on the highest reading available, and 
n by that I mean the most uncertain in the sense that 
they may well have included digoxin-like substances 
iz or cross-reactants with the antibody, even under 
i: those circumstances the levels were well within the 
14 therapeutic range. 
15 When we come to the frozen specimen, 
16 however, it was tested by use of the HPLC method. 
17 A level of 60 nanograms was recorded. That is well 
18 within the therapeutic range for fresh tissue and 
well below the fatal range, sir. As again quoted 
a by Mz. Cimbura. 
20 
We come next then, sir, to the case 
21 of Janice Estrella and of course there is an area of 
22 interpretative,ditficuity..specificl to,thisachild's 
23 specimens, particularly her post mortem blood specimens}. 
24 
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If we could deal with her tissue readings first, 

sir, and then return to the blood specimens, the only 
tissue specimens available for testing were fixed 
specimens from the heart. They were all tested fens 
the eHPLC randgRIA -technique Vandethevresult after 

HPLC was 4 nanograms per gram. 

Mr. Cimbura has explained that the 
expression of that measurement was in fact a composite 
of all the tissues measured. He estimated that the 
concentration of digoxin in the fresh heart was not 
jess than 55 nanogranseper gram.Wsli that “be so, sir, 
the concentration in the heart, if 55 of thereabouts, 
is well within the therapeutic range. It would have 
to be higher than 108 to move into the overlap area. 
Again that was expressed as a minimum by Mr. Cimbura. 

THE COMMISSIONER: Why in your 
chart, so that I®willeunderstand)visythe heart muscle 
why have we used the term heart muscle up in B? In 
many of the instances it seems to me it applies to 
any part of the heart, doesn't it? 

MS. S«CRONK so -Yes; “you “are quite "right, 
it does, Sir, andras -i'recalleic; ifGwe could take 
a look a Exhibit 995A, page 4; “note 3,-Mr. -Cimbura 
insthat particubarvinstancermeis talkingweabout 


ventricular muscle of infants and he quoted the 
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therapeutic range as 49 to 975. And he reports the 
concentrations in cases of fatal poisoning as being 
L0Satois240. 

THE COMMISSIONER: Yes. Well, what 
is concerning me, I don't quite understand because 
there must have been - 

MS. CRONK: You have to read that 
range, Sir, with the items under no. E at the bottom 
of the chart, fresh autopsy specimens. 

THE COMMISSIONER: Yes. 

MS. CRONK: You will see that he 
had a case of the left ventricle, the heart, where 
there was. a reading of 1252. You will see that he 
had a reading in the left atrium of the heart of - 

THE COMMISSIONER: Where are we 
looking? 

MSe CRONKSS 7] Damisorry; .sixr. 

THE COMMISSIONER: Yes. All right. 

MS. CRONK: “AsOLSeGSISialimasorry} 
sir, I think we are on the wrong document. The 
chart that I provided to you sets out various ranges. 

THE COMMISSIONER: Yes. 

MS. CRONK: Heart muscle is under 
item B; fresh autopsy specimens are under E. 


THE COMMISSIONER: Yes. 
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MS. CRONK: You will see, sir, he has 

reported levels in particular areas of the heart. 

In addition to ventricular muscle he has included 

left ventricle where there was a case of 1252 nanogram 
per gram. | 

THE COMMISSIONER: I understand all 
that, but do we not have for these portions of the 
heart, we do not have any therapeutic range? 

MS. CRONK: The therapeutic and the 
toxic ranges as advanced by Mr. Cimbura as set out 
under B, sir, are a composite of the ranges reported 
under E. 

THE COMMISSIONER: Oh, I see, a 
composite of? 


MS. CRONK: Of the heart levels under 


THE COMMISSIONER: Yes. A composite 
OfVattPunder*:. 
MS**CRONK: As he explained it, sir, 


the way the evidence came forward he originally’ 


expressed the therapeutic and toxic ranges for heart 
in terms of the’ heart muscle. That was in his oral 
testimony here. | 

Ti ourtookr ates sPactual@references 


in his reports he is talking about ventricular muscle 


r 
fie baedesebaw * pee aan 
‘wis Yo Anotrnee masts 363 eran tot ow 65 duel gted? 
Feunet salted eee yrs ovat jon oh aw \wissd 
eid Bee aldveqgszent ect ROAD = 
$Ho sue a6 nivel y .abrgd ae bn eopnet gixes 


Hesioees eaprar sit te so Leoqmes 6 ete. tle ,a tshmw 


.o ¢bru 
. @& ee8.1 ,d0 spdvoges LMMo SMT’ 
| T20 edilacgmes 
| seni wheveal syeeh els IO 234082 wer 
axieaqme: A -.2e% +f#BvUOTSSIMMOD SHT 

ja sebau. fis 22 
, le ,o2 Bearehexoiell a4 sAvORo .eN 
| LLIaRSTs30 sh begwiret sniss sonshive, sis Yaw Ona 
suzshxe8. eopnst 2ixet brs stavsastedd sit Pedesiges 
fese eit ol aew dor? weloaun +tgacd sat io simred mt 


emad vHiomLoess 


i» 


anisiates faddaw sft sedéelooy ai 


yinatm telvodcaney suede gnédies ei) 6f e77ege7 art tt 


a 


— 
nN 


ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


Cronk (Argument) 458 


from the heart, but he then related that as well to 
cases that dealt with the left atrium and to the 
heart generally and suggested it was really an 
expression of what he felt to be a reasonable range 
for specimens from those particular areas in the 
heart as well. I agree it is nocevas) Clear as “it 
might be. 

THE COMMISSIONER: On the heart 
muscle we have a fatal range of 108 to 1240. If you 
look at the fresh autopsy specimens you have the 
heart, I don't know, 100 and 200, and then you have 
the left ventricle at 1252 in one case and left 
akraum 631.5 Those things Derindrveryehard toaunder— 
stand. 

MS? CRONK: tWebllyisar,stheslefthatrium, 
for example, 631, would clearly be within the overlap 
area that he has described for heart muscle. It is 
clearly within the therapeutic range and it is clearly 
within the toxic range. 

THE COMMISSIONER: I understand ‘all 
of that, but I don't quite understand why in your 
chart we have fresh specimens, we have the heart 
muscle and you now tell me that is really heart tissue. 
That issanything, any part lofiethe heart, vis that 
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MSt yCRONK: “As Ty understand — 

THE COMMISSIONER: B is any part 
of the heart? 

MS. CRONK: As I understand Mr. 
Cimbura's evidence that is what he intended the range 
to represent. 

THE COMMISSIONER: All right. Then 
why do we a eeanee have the fresh autopsy specimens 
for the heart as well? Then we also have the lung 
and the liver - the lung and the liver which we also 
have up above. | 

MS. CRONK: Sir, they were included 
Onvthe"chart invan effort to be complete. “The fact 
is that in Mr. Cimbura's reports he expressed the 
first four types of ranges in various parts of his 
reports but in a later report he then as well set out 
levels based on particular case reports that he had 
read, and that is item E. 

THE COMMISSIONER: I see. That is 
Eroms95SAy~1I take it? 

MSs GRONR? YrRateis corrects sur, 
on page 2. 

THE COMMISSIONER: All right. Well 
then I will blame him and I won't blame you. 


MS. CRONK: I am prepared well to 
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1 
2 shoulder some of it, sir. 
3 THE“COMMTPSSIONERS4 NO, novyeno* 
4 MS. CRONK: And I agree it is not 
5 as clear as it might have been. 
Could we look then, sir, further 

: at the case of Janice Estrella? 
i THE COMMISSIONER: All right. 
8 MS. CRONK: Dealing with her ante 
9 mortem blood specimens, as you know, sir, Janice 
10 Estrella's ante mortem blood readings were considered 
11 at one stage in the toxic range. On January 7th she 
13 had a reading of greater than 9.4. It was on that 

day that her digoxin was held, and it was not restarte 
os prior to her death. On January 8th the level had 
re fallen to 7.8, still significantly above the therapeutilc 
15 range under any definition that has been advanced for 
16 infants. OnJanuary 9th it fell "to 4.7. 6That was 
17 the last ante mortem level reading available. 
18 Controversy surrounds obviously the two post mortem 
19 specimens. 

Dr. Taylor you will remember was the 

a pathology resident who conducted the autopsy on 
of Janice Estrella. Of interest it was conducted some 
fe 113 hours after her death on January llth. de has 
23 testified specifically as to the way in which he went 
24 
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‘S 


about taking both of those specimens. 

He has told us that he personally 
took a sample both from the femoral leg vein and 
from the pelvic cavity.) olewould@like*to déal,;-sir, 


specifically with the issues that have been raised 


on the leg vein sample and in more particularity 

with the sampling technique that was used. He has 
testified that the body - that by the time he 
remembered to take a specimen and went back, the body 


had in fact been stitched up and taken to the morgue. 
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When he went to take 
his specimen he went with a colleague. The body 
was re-opened and unstitched and his colleague elevate 
the legs and milked the veins by using one hand to 
hold the leg up and using the other hand to squeeze 
the calf muscle and the thigh muscle to try to force 
blood from the deeper leg veins out. 

Dr. Taylor has said that he allowed 
at litcvesbizcioLrt blood tosdrain’ from the vein and 
then applied the tip of a syringe to the area of the 
Opening of the vein and pulled back on the plunger 
to allow blood to enter. He did not use a needle. 

The sample that he took was, in fact, a mixture of 
a small amount of blood from @both=Llegs, not: just from 
one. 

He testified, however, sir, that he 
took®certain precautions to minimize the risk of any 
contamination of that sample. Specifically he felt 
that by refraining from using a needle he had 
minimized the chance that any fragment of tissue might 
have attached to the needle and thus entered the blood 
sample. Secondly, he cleaned and dried the tissues 
surrounding the sample site before taking the 
sample. Third, he felt that allowing a few drops of 
blood to flow out before he used the erat ee to take 


the sample ensured that any adjacent tissue fragments 
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would not have entered the sample and, finally, 

he specifically chose the leg vein site in preference, 
initially to any other site, because he thought 

that the leg vein site was the only one available 
from which he could obtain a clean specimen. In 
other words, we know he took two. He took one 


first from the leg vein for that very reason, because 


he thought it was the only site available under 
the circumstances, which would permit the obtaining 


of a clean sample. 


He expressed the opinion, sir, in 
light of those precautions that although there was 
a possibility that the leg vein sample could have 
been contaminated he thought it was a clean sample, 

contaminated, if at all, to an insignificant degree. 
His evidence is found, sir, at Volume 43, page 8887 
and page 8630 to 8632. 
When we come to the pelvic cavity 


sample -- much has been said about this already, 


sir, rand. 1 won! tedealeawith.itein detail, but 
Dr. Taylor recognized in his evidence that there was 
a risk of contamination from a number of factors on 


this sample; first by tissue fluids; secondly from 


thesthes,aceticwétluid., the,childshadye. fEnird, from the 


23 water that had been used to wash the body down upon 
24 
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| 
2 completion of the autopsy and; fourth, the potential 
3 was that it could have been contaminated from 
ri fecal material or urine inasmuch as the bowel had 
Q been cut during the autopsy. 
He testified that in his opinion 
. it was probable that there was some edema fluid in 
j the cavity at the time that he took the sample, 
8 although he didn't know whether or not the edema 
9 fluid contained digoxin. 
10 He also testified it was probable 
1 that acetic fluid in the cavity was present, although 
y most of it he thought would have been drained off 
by the time, of completionyot theyautopsyand,sonce 
s again, he didn't know whether that fluid contained 
i digoxin. He expressed the view, sir, that those 
15 two agents were the largest possible contaminants 
16 of the sample, that is the edema fluid or the acetic 
17 fluid, although it was also possible that the other 
18 factors could have contributed. 
19 VOULWa recat Ji sie as well s.ihat 
in Janice Estrella's final autopsy report found in 
oi her medical chart, it was signed by both Drs. Taylor 
= and Mancer, contamination of the sample by only 
oe those two factors was mentioned, that is edema and 
23 acetic fluid and it was described as slight. 
24 
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We have heard from a large number 
of experts, Mr. Commissioner, as to the likelihood 
cneeeetener or both of those two post mortem samples 
were contaminated. In my submission, in light of 
the evidence of Dr. Taylor, which I suggest is the 
best evidence under the circumstances, as to how 
the sample was, in fact, obtained, the real risk 
of contamination obviously flows from. the 
pelvic cavity sample, and is not a substantial 
risk with respect to the leg vein sample at 
aliz 

Again, sir, the significance if any, to be at 
LOathe pelvic cavyicy reading will fall, according 
to the significance attached to the gutter blood 
study results. 

If we could look then, sir, at 
the case of Jesse Belanger, which falls into a 
somewhat different category than the other children. 

The only measurements available in 
this case are from exhumed liver and muscle tissue. 
The exhumed muscle tissue was tested by HPLC and 
RIA plus the normal RIA procedure and a level of 43 
nanograms resulted. In Mr. Cimbura's opinion that 
range was within the therapeutic range in fresh 


autopsy specimens of infants after digoxin therapy. 
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That level, therefore, was not of concern. 

We then come to the exhumed liver 
tissue, however, sir, and Mr. Cimbura has testified 
that this is one of the three instances in which 
he utilized the mass spectrometry technique as well 
as his usual RIA and HPLC/RIA Coons He has 
testified that a number of very specific assays 
were done with respect to this specimen: first there 
were two separate mass spectrometry tests done on 
the specimen. The result of the first was negative 
with a notation by the mass spectrometrist that 
the extract was very impure. Mr. Cimbura, therefore, 
attempted to purify more of the specimen, itself, 
by subjecting it to successive HPLC DULrLITeation 
tests and then had another mass specs test done. 

The reported result in that instance was that the 
digoxin may be present but the extract was still 
not ideal. 

The mass spe¢ results Mr. Cimbura 
said in his opinion, were therefore inconclusive 
of and by themselves. 

In light of what he took to be the 
inconclusive nature of the results‘he devised another 
HPLC procedure using a different kind of column and 


a different mode of liquid chromotography and after 
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he performed that on the specimen another RIA assay 
was done. Mr. Cimbura also obtained and used a 
different RIA antibody from a different manufacturer 
and assayed the specimen using that kit. The 
results, sir, were in this position in terms of the 
actual steps that were used to test the specimen. 
Mr. Cimbura's normal RIA and HPLC procedure was 
used. Two different mass spec tests were done. A 
separate HPLC and RIA test, using a different 
procedure and column, were done and two different 
RIA assays were done with two different RIA antibodies. 
The results expressed by Mr. Cimbura are based on 
a combination of all of those tests. His evidence 
has been that in light of the multiplicity of the 
tests and the different antibodies used and 
the different columns used on the HPLC test that 
he had a high degree of confidence that what he 
had in fact measured was pure digoxin. 

The level of 253 nanograms, sir, 
he reported is above the therapeutic level reported 
for fresh liver tissue. As you will see from the 
Ghart;-the cutofés@there ise290 nanogransois#well 
above that and it is within the toxic range. It was 
Mr. Cimbura's opinion that the result, itself, was 


inconclusive with respect to digoxin toxicity although 
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it qualitatively confirmed both the presence of 


digoxin and the fact that Jesse had received digoxin 


when it hadn't been prescribed for him. 

Specifically, with respect to 
Belanger, Mr. Cimbura was again asked whether or not he 
could with any reasonable degree of scientific 
certainty say that the measurement that he had 
achieved had excluded Substance X and his answer 
was the same, sir, but enhanced in this 
Situation, given that there were really six or 
seven different kinds of techniques applied to this 


specimen, he was confident that he had, in fact,. 


measured digoxin and not Substance X. 

We are in much the same position 
with Stephanie Lombardo, sir. Again no blood levels 
are available.) ante mortemsorn postumortemancAbLvof 
the levels are from exhumed tissues, just as they 
were in the case of Jesse Belanger. This child, 
however, had not been embalmed. The specimens from 
Jesse Belanger -- I'm sorry, three specimens from 
Stephanie Lombardo were tested using mass spectrometry 
as well as HPLC and the normal RIA procedure. These 
were the chest fluid and two samples of heart tissue, 
as you will see from the Chant The results were 


all reported by Mr. Cimbura as pure digoxin on the 
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basis of the number of tests that were done. He 
regarded the MS results of Stephanie Lombardo's 
tissues as a positive finding of digoxin, as it had 


already been disclosed by the previously run HPLC 


and RIA tests. 


Lh  addition,+-siz ,*a-particular 
note in Stephanie Lombardo's case, is that Ae ae 
of other tissues were tested using the RIA and 
HPLC, methodology, the, liver, “theslung, the 
muscle, the stomach and the small bowel. Substantial 
amounts of digoxin were found using the HPLC method 
in all of the tissues from Stephanie Lombardo. The 
levels were, in fact, the highest recorded by 
Mr. Cimbura from any exhumed tissues. 

Mr. Cimbura moreover, regarded the 
levels as conservative estimates of the concentrations 
that would have been present in this child's fresh 
tissues. 

Drs. Spielberg, Mirkin and Kauffman 
agreed that given the nature of the tests that had 
been run on the chest fluid and the heart specimens 
it was probable that Mr. Cimbura had, in fact, 
measured pure digoxin. 

There are, in my submission, sir, 


several important distinguishing features concerning 
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the Lombardo case from other cases. The first 

is obviously that she is one of the four, for whom 
digoxin had never been prescribed, but, secondly, 

like Belanger mass spectrometry was used and in 

tie) Opindion ;,-notwomivero fame. Cimbura but ias. Gi said, 
Drs. Spielberg, Mirkin, Kauffman and Hastreiter, 
confirmed conclusively the presence of digoxin in 


her heart tissues and chest fluid. 
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1 
RD/hr 

2 The third feature is my submission, 

2 sir, is that it is significant that her tissues had not 

4 been placed in a preservative of any kind and that she 

“ had not been embalmed, so although there might be the 
risk as all the experts have said of degradation in 

° the digoxin concentrations by virtue of the burial 

j process and the lengthly period of time that it had 

8 been buried that risk is not presented by virtue 

9 of a fixative solution or an embalming fluid, so it 

10 iSsgsamply snotty fact. 

1 In the fourth observation, sir, is 

i. that the vast number of tissues that were in fact teste 
here were all tested using HPLC. She had the highest 

ia levels of digoxinii in any exhumed tissues, even though 

ig the body had been buried for some 18 months to two 

15 years before the assays were conducted. They were 

16 found in a great variety of tissues in significant 

17 amounts. 
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1 
2 
2 Mr. Cimbura was unable to approximate 
ri an actual concentration that would have been found 
: in her fresh tissues, but again the general thesis 
advanced by him is that the levels would have been 
; higher. 
: We turn then to the case of John 
8 Onofre, sir. The only blood level available is an 
9 ante mortem level taken some six days prior to his 
10 death., .It was well within the therapeutic range 
11 of 1.1 nanograms. The only tissue specimensare again 
10 ana specimens from the liver, the tongue. and 
the thigh and in addition this child was embalmed. 
a Mr. Cimbura reported that the measurement in the liver 
i and the muscle tissues, which had been done on HPLC 
15 were within the therapeutic range. He did not indicate 
16 whether or not this was so for the tongue tissue and 
a7 we have no ranges that have been provided to us for 
18 tissue specimens of that type. 
19 I should say, with respect to the 
liver tissue, Sirjetbatethe reading. of 163, is. not 
ey within an overlap area. It is only within the 
e therapeutic range and the same is true according to 
22 Mr. Cimbura with respect to the thigh muscle. 
23 THE COMMISSIONER: I am sorry, you say 
24 
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1 
2 the» lavern? 
3S MS. CRONK: I am sorry, it is within 
4 the overlap area, I am sorry. 
5 We have no range expressed formally 
é by Mr. Cimbura in his reports, but he has made a 
note to this particular case saying that it was 
é within the therapeutic range. 
: Then we come to the case of Matthew 
9 Lutes, sir. The only blood level available is one 
10 taken two days prior to death. Its reading was well 
11 within the therapeutic range at 2.1 nanograms. We 
12 are confined to fixed tissue readings in this case 
LB from the heart and from the lung. Most of- the specimen 
were done using HPLC and RIA and on the left ventricle 
i and the septum, which was the two areas of the heart 
15 tissue that were tested, using HPLC, no digoxin 
16 measurement was recorded. rHSeisd at Measured on the 
17 lung tissue was 5 nanograms per gram, which is within 
18 both the therapeutic range and the toxic range set 
19 Out bY Mr. ‘Cimbura. 
20 We come then to Francis Volk, sir. 
There is very limited toxicological data available on 
= this child. There is one ante mortem level obtained 
a a month before the child died. It was 1.4 nanograms, 
23 again well within the therapeutic range. The only 
24 
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tissue specimen was a frozen specimen from skin. The 
level reported was 28 nanograms. Mr. Cimbura reported 
that was within the therapeutic range for skin tissue. 

In the case of Brian Gage no post 
mortem blood readings are available. His last ante 
mortem reading and by last, closest in point of time 
to death, was 3.5 nanograms. That was tested on the 
actual.day of his death and, of course, :is at the 
upper end of the therapeutic range and beyond it, 
according to some witnesses. Two earlier readings in 
mid August and mid September were both well within 
the therapeutic range. 

YOUeWibleLecal ly sir that a patient 
incident report was filed with respect to this child 
asewellom sbtois, Pxhi bit, 308 6 lt indicates: that, he 
received two doses of digoxin on the morning of 
September 24th instead of the one dose that it was 


intended that he receive. 
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A blood sample was therefore taken 
seven hours after the accidental dose was given and it 
was that blood sample that led to the reading of 
3.5 nanograms. It is not unreasonable to conclude, 
in my submission, that the slight elevation in the 
level was therefore due to the double dosing that 
morning. 

The tissue levels tested from the child 
were measured entirely from exhumed tissues. The 
bowel specimens and the small intestine specimens were 
tested using the HPLC method, as was fluid from the 
bowel and the intestines. Mr. Cimbura indicated that 
the levels did not appear to indicate digoxin toxicity 
although the long burial and decomposition may have 
affected the findings rendering the levels in his 
opinion inconclusive one way or the other. A specimen 
of exhumed thigh muscle was tested as well, sir, but 
it was only on RIA and accordingly, in my submission, 
lends itself to difficulties in extrapolating from 
si ey 

In the case of Amber Dawson, sir, you 
will recall she died on July the 28th, 1980. We have 
only one ante mortem blood level available prior to 
her death, dating from four days before the date of 


her death, the level was 1.9 measured on RIA at the 
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Hospital, again in the therapeutic range. The only 


tissue specimens available are from fixed ELssues, (sir, 
from the heart and from the lung. In those instances 
where they were subjected to HPLC no digoxin reading 
was recorded. Mr. Cimbura did however estimate that 
the fresh heart and the lung tissues would have 
contained digoxin when fresh but in an unknown amount, 
he was unable to say whether it would then have been 
in the therapeutic or the toxic range. 

At first blush, Mr. Commissioner, the 
levels appear to negate digoxin toxicity. However, 
Mr. Cimbura has testified that her tissues were in 
Klotz solution for approximately 18 months before they 
were assayed. His studies demonstrated, and by eile 
I am referring, sir, to the studies on Klotz solution 
and on tissues that were tested, demonstrated that 
considerable degradation of digoxin concentrations in 
fixed tissues can occur in as little as one to. two 
months, certainly in six months,such that fixed tissues 
after that length of time might disclose no digoxin 
at all although high concentrations were present in 
the fresh tissues. 

You will recall, sir, that those studies 
have been filed before you as Exhibit 213, pages 13 


and 14. In short, sir, in my submission regretably 
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these readings don't appear to assist us in determining 
whether digoxin contributed to this child's death if 
we accept the validity of Mr. Cimbura's studies. 

We come then to the case of Andrew 
Bilodeau. Again there are no ante mortem or post 
mortem blood specimens available on the child taken 
within two weeks of death. There were a great variety 
of tissue specimens tested, all exhumed and in addition 
this particular child had been embalmed. Mr. Cimbura 
reported that the levels measured of heart, lung and 
liver tissues in the child were all within the range 
of therapeutic concentration, and you will note they 
were all tested using HPLC; 


We are in the situation, sir, where 


the heart, lung and liver tissues were all tested using 


HPLC and only therapeutic concentrations were reported. 
Subsequently Mr. Cimbura however tested exhumed brain 
tissues, again HPLC/RIA, with one exception only, as 
is set out on the next page, sir, the brain tissue 
level, with one exception only all levels measured in 
the brain tissue were higher than those found in fresh 
brain tissue for children on digoxin therapy. He 
suggested therefore that the results although 
inconclusive regarding digoxin toxicity, the measure- 


ments in the brain were well within the toxic range. 
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Once again in my submission, sir, in 
the case of Andrew Bilodeau it ened be noted that 
a very large number of tissue specimens were tested 
and that all of them were tested using HPLC, so that 
we appear to have conflicting results insofar as 
digoxin is concerned and that none appeared in the 
heart vand® the lung i leam SOLrys~ excuse, me ,. Sir. 

That although they appeared in the heart, lung and 
liver they were all within therapeutic concentrations, 
and then we come to the brain tissues and they were 
an the toxic range; 

I cannot assist you, sir, as to whether 
or not the stomach tissué sample is within a toxic 
or therapeutic range, I have not been provided with 
that, information in Mr.) Cimbura’s: report.. Nox..can 
I help you with the intestine readings from either 
the small or the large. 

We come then, sir, you will be relieved 
to know, to the second of the last children, Alan 
Perreault. We have only one reading on this child 
at all. It is a post mortem blood specimen epee was 
tested at the Centre of Forensic Sciences and appears 
to have been taken at autopsy on July the 8th and 
was tested using HPLC/RIA and no digoxin was detected 


I should say, sir, that the only evidence that we have 
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with respect to any specimen from this child is a 
reference in Mr. Cimbura's report to wae level. Ther 
LS No sndicatiton,. nor in thnermedical chart of the 
child, nor as I recall the evidence any direct 
evidence as to when this specimen was taken, but the 
indication in’ Mr. Cimburacs report; 955 at page 5, 
is that it was reported to him that it had been taken 
at autopsy and hence was a post mortem sample. He 
concluded on rhe basis of the level that the possibili 
Ofodlgoxin, CLOxte4 ty, ine tol cacase COulanDGUrTUled Out. 

We come then to the last of the 36 
children where toxicological data is available and 
this is the case of Laura Woodcock who died on June 
the 30th. There are no ante mortem blood levels 
taken within two weeks prior to her death. MThere are 
no post mortem blood levels at all. The only tissue 
specimens available, sir, you will see is a muscle 
tissue and it was exhumed tissue. It was tested on 
RIA only and even by that system only traces of a 
digoxin like substance could be detected. 

Dr. Kauffman in considering this case 
expressed the opinion that the traces of digoxin 
found in Laura's muscle tissue were compatible with 
the digoxin received by her at Oshawa General Hospital 


prior to referral to the Hospital for Sick Children. 
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TORONTO, ONTARIO Cronk (Argument) 
1 
2 He did however note that this was a reading taken 
3 from exhumed tissue many months after burial, and 
A that that could have resulted some 18 months after 
F burial, sir, and it could have resulted in very 
Significant degradation and reduction of the level 
e in the tissue. 
7 Dr. Mirkin has testified that given 
8 that 18 month period of time between death and 
9 exhumation and testing, that the level really doesn't 
10 help us very much in determining whether or not 
rr digoxin played atpantminpsthecehildits geacms 
Pe Apart from the actual levels that 
were measured by Mr. Cimbura, sir, you may recall 
= that various pharmacologists attempted where they 
14 thought it possible, despite the limitations, to 
15 arrive at certain estimates as to the likely route 
16 : Of@administrationeofadigoxinje@ asi to thei itimes ofits 
17 administration and as to the amount of the dose that 
18 might have been given. 
i I note my friend Mr. Brown perusing 
the index and I can tell him that in the context of 
4 continuing education it has been suggested that I 
“ deal with this this morning and I intend to be brief 
22 and do that. 
23 However, there are two primary things 
24 
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TORONTO, ONTARIO 


that should be noted with respect to all of these 
estimates, sir. First of all it was possible, 
according to all of the pharmacologists in only a 
limited number of cases, primarily in the case of 
Justin Cook, Alana Miller, Kevin Pacsai, Kristin 
Inwood and Janice Estrella. In some instances through 
some witnesses some opinions were expressed concerning 
Stephanie Lombardo, Jesse Belanger and Jordan Hines, 
but it was certainly not from ai the pharmacologists 
and certainly not complete. 

It is my purpose, sir, to review the 
estimates actually made where they were made and I 
will not outline the underlying assumptions that were 
made by the various pharmacologists because they are 
very numerous. It is fair to say, sir, that with 
respect to all of these estimates that each of the 
pharmacologists recognizal that the estimates were 
most certainly not absolutes, that they were as 
reliable as the assumptions which were their foundatio 
and it was very difficult to make estimates of this 
kindeatea lt 3 

As a general observation of the 
opinions that have been expressed, sir, in most 
cases,with the exception of two or three intravenous 


administrations, it was the preferred explanation 
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if one assumed that an unprescribed dose of digoxin 

had been given to the children. There were two 
exceptions to that and I will deal with those where 

some experts opined that they thought oral administration 
was the more likely route. 

In the case of Dr. Speilberg, and in 
the case of Dr. MacLeod they felt there were better 
explanations available for some of these children, 
particularly Kevin Pacsai,than administration of 
digoxin. 

There are two conflicting theories 
as to aS ehonrre ee the drug that would be required, 
again assuming it was given. The first is that one 
adult ampule would be enough if given by IV bolus 
shortly before death. That is the opinion of Dr. 
Speilberg and in some cases Dr. MacLeod. I say 
immediately, sir, that that is true in some instances 
with the other pharmacologists, but in Dr. Speilberg's 
opinion on all the cases that he reviewed that can 
explain the levels that did result. That is to. be 
compared with the conflicting theory and opinion of 
some pharmacologists that more than one adult ampule 
of digoxin would be required to realistically or 
probably achieve the levels that were measured. 
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TORONTO, ONTARIO 


| 

2 series of charts on these eight children for you 

3 setting out what the evidence ye Shade various 

4 witnesses has been, both as to likely route of 

G administration, time and amount of dose. They are 

6 not yet complete but when they are Mr. Lamek will 
provide them to you as he intends to deal with them 

‘ during his discussion of the various children. 

: If we could deal, sir, then with 

9 Justin Cook first. Dr. Kauffman - and I should say 

10 as well for the benefit of my friends and for you, 

11 sir, that the charts will include the references to 

12 the transcripts and exhibits so I don't intend to go 

13 through them now unless you wish them. With respect 
to Justin Cook, Dr. Kauffman has testified that the 

= IV route of administration in the lower or distal 

i: IV line is the most likely route. He thought oral 

16 administration of digoxin was highly unlikely and 

17 he thought pronounced oe administration was inconceivable 

18 in his words. 

19 TP rerer.VoOu,-Si1r, 60. ExNL bit No. 266 

20 which is Dr. Kauffman's main report, there are two 
reporting letters prepared to Mr. Wiley of the Crown 

- Attorney's office. 

~ Dr. Speilberg, again dealing with the 

a question of route, agreed that an intravenous bolus 

24 
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shortly before death could explain the levéls. 

Dr. MacLeod did not provide any direct 
opinion on the matter, but discussed intravenous 
administration only in the context of estimating 
times and amounts. In my submission he must there- 
fore be taken to have regarded oral as unlikely and 
intravenous the more likely route of administration. 

Dig whascCretler tnouche, that. an. intra— 
venous bolus administration was more likely than eithe 
Oral administration or a slow intravenous infusion. 

When we come to the question of time, 
Sir, the time and amount, the real area of difficulty 
arises because the opinions are divergent and in some 
cases very difficult to reconcile. 

In the case of Cook you will recall 
sir, that the child.arrested at 4:20 in the morning, 
the onset of his critical symptoms was at 3:45 a.m: 
and he was pronounced dead at 4:56 in the morning, 
those are the important times from the pharmacological 
point of view. There is one other factor I have to 
add to that, the ante mortem blood sample taken on 
Justin Cook was taken at approximately 4:30 in the 
morning and that is the one, sir, you will recall 
resulting in a high level at the Hospital for Sick 


Children. 
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Dr. Kauffman on the matter of the 
likely timing of the dose has testified that it is 
likely to have occurred between one to three hours 
before the ante mortem sample was taken at 4:30 in 
the morning. That puts it, sir, at some time between 
Poo 0pancd. ss s08in. thesmorning or March 2Lst, LIS, 

He suggests that it had to be more than one hour befor 
the sample was taken because a Significant amount of 
distribution of digoxin from blood into tissue had 
taken place. 

Dr. Speilberg's evidence is somewhat 
different than that, sir. His basic premise is set 
Gute in Appendix 22. tompins barns report. . Yousgmay.recal 
sir, that Dr. Bain's report has been filed as Exhibit 
48. 

Dr. Speilberg testified that he co- 
authored Appendix 2 to that report and he has 
expressed two opinions particular to Justin Cook and 


others. 
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v= 
EMT/hr 
| 
2 First, as I have suggested, that an 
3 intravenous bolus administered shortly before death 
4 or prior to or during resuscitation could account Por 
5 the levels found in five children: Justin Cook, Kevin 
Q Pacsai, Allana Miller, Kristin Inwood and Janice 
Estrella. 
i Secondly, he has suggested in that 
: appendix that a single adult ampule can account for. 
9 the levels found in all five of these children. 
10 In fairness to Dr. Spielberg in some 
11 cases he thinks there is a better explanation for the 
12 levels than the hypothosis of administration of a 
13 drug, butassuming administration, those are his views. 
More particularly in the case of Cook when he testified 
‘i here and was asked about the likely time frame for 
a administration, he indicated that it was possible that 
16 the drug was administered as late as 4:32 a.m. in the 
17 morning. To put that in context, sir, that is 24 
18 minutes prior to the death of the child. He suggested - 
19 prior to the child being pronounced dead - he suggested 
20 that the closer the time of administration to the time 
' of death are more likely than the longer the time 
g away from death. 
22 oF 
He also suggested that administration 
a5 one to two hours prior to death (that is between 2:56 
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in the morning and 3:56 in the morning) was possible 
but he felt it to be less probable. 

Dr. MacLeod indicated that in his 
judgement the dose was likely administered 30 minutes 
Or more before death in order to account for tissue 
levels that were seen. He felt that it was a likely 
administered between 3:45 in the morning which was 
the time of onset of Justin Cook's critical symptoms 
and 4:25 in the morning shortly before the ante mortem 
blood sample had been taken. 

He suggested that before 3:45!,in the 
morning becomes less probable unless you are really 
talking just a minute or two. 

Dr. Mirkin did not do Separate 
calculations for any of these children with respect to 
the likely route of administration, time or amount, 
but he did when invited to do so by counsel express 
Opinions during his evidence. He did not do second 
calculations for Justin Cook as to the likely time 
and a likely amount. 

Dr. Hastreiter has testified that if 
you assume as he considered likely that the dose was 
administered by an intravenous bolus it is likely it 
was administered just prior to the onset of Justin 


Cook's critical symptoms. 
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Now, when the question WoaseUCe COM Ding 
Hastreiter it was suggested that those symptoms had 
started at 3:30 in the morning, If anything turned 
on =the 15 “minutes 7 Sir = t Astin fact i3345'—' he cis 
really suggesting, therefore, between 3:15 in the 
morning and 3:40 a.m. was likely when the dose was 
administered. Assuming an intravenous bolus. If it 
was administered orally, which he felt unlikely in 
this case it could have been accomplished, it was 
possible that it could have been accomplished at 
about 2:30 in the morning when we know the child was 
fed. 

When it comes to the calculations of 
the amount of the dose, sir, I regrettably have to 
tell you that the evidence is again divergent 

Dr. Kauffman calculated both a minimum 
and a maximum dose in this case and expressed the view 
in his report to Mr. Wiley and expressed the opinion 
here that it was likely the amount of the dose was 
somewhere in between. His mimimum which he regarded 
as unlikely was 10 vials of the pediatric form of 
digoxin or one adult vial. Inasmuch as he rejected 
the minimum as being improbable, he therefore rejects 
the one adult ampule theory, and is suggesting that 


it would require something more than that to account 
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for both the blood and tissue levels. 

Dew opleliperg its in dvrect conriice 
with this view. He feels that one adult ampule could 
account for the level if it was administered shortly 
before. death or during the a eee ter en effort. 

He tooattempted to estimate a minimum 
dose but felt it to be an unlikely scenario. He 
Suggested that his minimum was a fraction of a 
pediatric vial? approximately a third of a pediatric 
vial. That assumes no distribution from the blood 
into tissues at all, which is obviously unlikely 
because we know that there was considerable distributio 
at least into the fresh heart tissue of this child. 

His maximum which he described as being 
extremely unlikely as well was 12 adult ampules and 
120 pediatric. 

Dr. MacLeod agreed that one adult 
ampule could account for the levels in this child 
so long as it was administered at 3:45 in the morning 
or thereafter. Again 1f it was given before 3:45°in 
the morning he didn't think that it could account for 
the levelinthe tissue and serum as well as the fact 
that tite chira Lived -anter 4756 Iin-the*morning: 

Dr. Mirkin was asked during his second 
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attendance here, sir, whether he agreed with the 


ae _ 7 “ ve 
_ oi can ihe: -) ahead suaei3 (ne 
os aaitincs goat, al as sid sntie 4 at 
| situs. stuepes 3Lubis eno sets else ee 


ere, aes ereaeee sew F232 Laval Se 


roles cotiadioasees eh mnstup iG Base 
ait & stamize2 03 edK quiet ts qc! ¢H 

of .olveanesa Yleriinw ae Sc Os Style Sigel QR’ 

s 26 voiszost3 & BBW MyiitsolT ain dura 2et5 Spee 


sizro-eibeq 6.20 brits « yietaninosqqde i teiy ohhh 


| bootad eat moss volsudiaseio on Beijces Ye0T _, Lei 
| yiert inp vlewoivde al aodiw Ele de betrealy ovrtt ee | 
a bd . 
folsudi=s 2th sidezabiences eaw sted? z=5cd+ wank. ew) Sag6530-- “ig 
Aiide elias to suaeiz2 S220 dsaya oft of a gee. 346 he 
| ' 
pnisd a4 bediapesd of foidw mantscen, 228 } 
ee 
Sas eeluges tivoe Sf taw iiow 26 Visaiioan Yietiss7xe l 
pet 
Stassibaq 0S: i 
; . aa 
#iubs eto Jedd Seethe Foydvet . td ( 
. : : . Vs 
Wikio ettt nt eieved As 262 Yaboove Sipece Sfuagns yet 
| 
palaxom aia ab 26.f-se Devesecatuds 2ev 4f gS gaol we ‘Bi 
nh Bbc eroled cavip ehw 32.22 ning Metisetens xa .@} 
é LA | 
sot stuoube Biwes-Ji.aade 2gfdPoo* ablo a8 posnion ety ng 
oa 


dost sds aa Iiew aa mutes bas eueai? offs ici fecal =f 
paigtom a@t mt 80+) Liane bevel lire sriv Jen 
baosee eid pitiuh betas. 2ew gisede 20 


ody d¢iw beers ad senvede ake ~eten <onsirisdds 


Cronk (Argument) 490 
ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


assumptions that had been made by both prs. Spielberg 
and Kauffman in attempting to arrive at these estimates 
and his general response was his general assumptions 
within the limitations that those two pharmacologists 
set out, he did’. He, ain the context of Justin Cook 
discussed only the intravenous route of administration, 
but his opinion as to which was the more likely route 
was ae directly sought, nor as to amount and likely 
time. 

He did, however, say that he thought 
0.8 milligrams of the drug nae a not unlikely dose. 
That is more than one adult ampule - in fact it is 
almost 2- and it is a considerable number of pediatric 
ampules. 

Then tinadiy wear, on this chad die- 
Dr. Hastreiter has expressed a number of opinions on 
all of these children. You will recall that he 
testified at the preliminary hearing where he postulate 
in many cases and specifically in the case of Justin 
Cook that a large number of ampules would have been 
required to account for this child's level. 

When he testified here, sir, he 
indicated that his calculations and his opinions as 
expressed at the preliminary hearing were based on 


the assumption of steady state concentrations which 
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he in fact felt to be an unlikely scenario. 

When he testified here, sir, he 
expressed a minimum of likely dose for Justin Cook 
as being 0.5 milligrams which is one adult ampule 
Of digoxin. or 10 pediatric. 

His maximum as expressed was l= or 
1.2 milligrams which is approximately - a little bit 
more than one adult vial. Sorry; 1€ is actually two 
adult Virals and it is 20 pediatric Vials. 

Sir, I propose to briefly go through 
the same exercise on the remaining onder en and then 
Mr. Lamek will have further submissions to make to 
you starting this afternoon. I can attempt to complete 
Allana Miller now or we can Start again after lunch. 

THE COMMISSIONER: We will rise now 
Wiv.Gaee 2 Ls 


--- Luncheon adjournment. 
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==— Upon, resuming atest so p.m- 

THE COMMISSIONER: Yes, Miss Cronk? 

MS . SCRONK: @2nank syou 7 isle 

Sir, before we move on to the 
estimates that were made in the case of Allana Miller, 
I think I can now provide you with a breakdown on 
those 12 children that we discussed earlier this 
morning. 

THE RCOMMISSLONEReweves. All right, 
thank you. 

MS. VCRONK =. Yousws Ieaececad l7a.sir:, 
that I said on selected samples ca each of those 
12 children Mr. Cimbura reported a range within 


the toxic range. The breakdown on each of the 


children is as follows: 


inthe, cases Oredustins. Cooks. hissblood 
levels were exclusively in the toxic range. His 
fresh heart tissues were exclusively in the toxic 
range. His fixed heart tissues were exclusively 
in the therapeutic range. His fresh lung tissue was 
50% higher than the upper end of the toxic range. 
THE COMMISSIONER: The upper end 
of the toxic range? 
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THE COMMISSIONER:. Then it was 
certarnlystoxics 


MS. CRONK: Well, a little beyond, 


THE COMMISSIONER: It can't be beyond 
the toxic range. I can't accept that -- 

MS. CRONK: I understand what you are 
saying, sir. The number reported was 50% higher 
than the highest previously reported. 

THE COMMISSTONERseneidl raght. 

MS. CRONK: In the case of Kevin 
Pacsai, Sir, his ante mortem and post mortem blood 
specimens were exclusively in the toxic range. His 


fixed heart specimen from the left ventricle was in 


_the overlap range. His fixed septum tissue 


specimen was exclusively in the therapeutic range. 
His fixed lung tissue was exclusively in the toxic 
range. His frozen lung specimen was exclusively 
in the toxic range. 

In the case of Allana Miller, her 
blood specimens were exclusively in the toxic range 
but they were assayed on RIA only. 

In all these other cases, sir, unless 


I indicate to the contrary, HPLC plus RIA was used. 
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In the case of Kristin Inwood, her 
post mortem blood level was exclusively in the toxic 
range. Her heart tissues, the left ventricle was in 
the overlap range. The left atrium was in the 
therapeutic range. The septum was in the overlap 
range. The thigh muscle was exclusively in the toxic 
range. 

In the case of Jordan Hines, both 
specimens from the heart, the fixed heart, were 
exclusively in the therapeutic range. His exhumed 
liver specimen was exclusively in the toxic range but 
was assayed by RIA only. His fixed lung specimen 
was in the overlap range. 


With Colleen Warner, her fixed left 


‘ventricle specimen was in the overlap range. The 


other two heart specimens, both fixed, were 
exclusively in the therapeutic range. 

In the case of Charlon Gardner, her 
fixed heart specimen from the left ventricle was 
in the overlap range. The measurement in the left 


atrium of the heart (that is fixed) was below the 


therapeutic level set out by Mr. Cimbura and reported -- 


THE COMMISSIONER: The same comment 
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NS Ta CRONK Ase (Nats ee The septum 
specimen, fixed heart, was in the overlap range and 
her fixed lung specimen was exclusively in the toxic 
range. 

Jennifer Thomas, her fixed lung 
specimen was exclusively in the toxic range. Her 
fixed heart specimens were exclusively in the 
therapeutic range. 

With Matthew Lutes, his fixed lung 
specimen was in the overlap range. His left 
ventricle in the heart and his septum specimen from 
the heart disclosed no digoxin. And his left atrium 
specimen ae exclusively in the therapeutic range. 

Stephanie Lombardo, exhumed heart 


specimens, both were in the overlap range. Her 


exhumed liver specimen was exclusively in the toxic 


range. Her exhumed lung was exclusively in the 
toxic range and exceeded the maximum reported in 
the literature in the toxic range. 

With Barbara Gionas, her exhumed 
heart specimens were both in the overlap range.. The 
exhumed liver specimen was exclusively in the toxic 
range. The exhumed lung specimen, both from the 
right and left lung, were in the exclusively toxic 


range. 
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With Jesse Belanger, the exhumed liver 
was exclusively in the toxic eae 

The breakdown then of all 12, sir, is 
as follows: in all 12, there was at least one level 
exclusively within the toxic range. 

THE COMMISSIONER: What about 
Colleen Warner? 

MS-ssCRONKen, Lm SOrrY,, S42 powith 
the exception of Colleen Warner. I'm sorry, may I 
restate that? In all 12 cases, there was at least 
one level within the toxic range; not necessarily 
exclusively. It could have been in the overlap area. 

THE COMMISSIONER: Within the overlap, 
yes. 

MS. CRONK: With Cook, there were 
three levels exclusively toxic. With Pacsai, there 
were three levels exclusively toxic and one in the 
overlap range. 

With Miller, one level exclusively 
toxic but measured by RIA only. 

With Inwood, two levels ee ercret a 
toxic, plus two in the overlap range. 

With Hines, one level exclusively 
toxic but measured by RIA only and one in the 


overlap range. 
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With Warner, aS you point out, one 
in the overlap range. With Gardner, one exclusively 
toxic, two in the overlap range. 

With Thomas, one exclusively toxic. 
With Lutes, one in the overlap range. And to that 
Should be added as a thirteenth child, sir, Estrella. 
If one assumes that the post mortem Rett cavity 
reading can be relied upon, it is clearly exclusively 
within the toxic range. 

Could I turn now to the estimates that 
were made in the case of Allana Miller, both as to 
the likely route of administration, time of dose 
and amount of dose, assuming an unprescribed dose 


of digoxin was in fact administered. 
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Dr. Kautiman= in“this case, sir, indicated that in 

his opinion an intravenous bolus injection was 

the most likely route of administration, that oral 
was unlikely and when he first appeared and testified 
before you, sir, he gave evidence that administration 
through the intravenous bottle or buretrol was in 

his opinion unlikely. 

As* you recall, Sir, he was asked to 
deliver a report in light of the evidence of 
Bertha Bell concerning her observations the night 
of Allana Miller's death. In his opinion, in light 
of Miss Bell's evidence, on the assumptions outlined 
by him in Exhibit 404, was that administration was 
possible through the intravenous buretrol if the 
dose was given using a 3 cc. syringe and was 
administered at approximately 11:51 p.m. 

Dr. Spielberg testified that he 
thought. a single intravenous bolus shortly before 
death would account for” the -child*s* levels.’ *’That 
PS LOUnG = Sat, in Dre oail Go repore at. Appendix 27 
page 39. 

Dr. MacLeod's preferred route was 
not precisely sought from him, but his evidence 
concerned only intravenous route circumstances. 


That was true, as well, cf Dr. Hastreiter's evidence 
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here before you. 

With respect to time, Dr. Kauffman 
indicated that if it was an intravenous bolus 
it was most likely administered within 60 to 90 
minutes sofathe onset of s«Allana Miller'ts,.critical 
symptoms, which occurred at 1:45 a.m. His best 
view was that it was likely within an hour of 
13.45 sinsthe»smorning, Jf; however, »it.was.a-slow 
intravenous infusion, on his evidence, it could 
clearly have been as early as 11:51 p.m. on the 
assumption that he outlined in his letter. 


‘Di. Spielberg; and.iseshould say,, 


sir, in outlining all of the this evidence, there 


are a great number of references in the evidence 


from all of the pharmacologists, Dr. Spielberg 
indicated that an IV bolus shortly or before 
arrest or at the arrest could account for the 
child's levels. Dr. MacLeod agreed with Dr. Spielberg 
in the results but didn't think that an estimate 
was really possible with any degree of confidence, 
as to the likely time. 

Dr. Hastreiter testified that if 
the dose had been given intravenously he thought it 
would have been given 5 to 30 minutes prior to the 
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1 

2 have been given 5 to 30 minutes prior to the onset 

8 of, the critical, symptoms) at,1:45 in the morning. 

4 Once again, sir, there is a 

5 variation in the estimates as to amount. Dr. Kauffman 
indicated that if it was an IV bolus the minimum 

5 that would be required was one adult vial or 1l 

7 pediatric ampules. If it was administered through 

8 the IV buretrol that minimum dose became more 

9 unlikely and a larger dose would be required, although 

10 he didn't specify the amount. Dr. Spielberg, of 

11 course, indicated that one adult ampule could account 

i. for the levels. He additionally went on to say 
mhata a minimum amount of less than one pediatric 

af ampule was, in fact, possible given the low tissue 

a levels in Allana Miller, although he thought it 

15 unlikely. Dr. MacLeod indicated that it wasn't 

16 really possible to make an estimate. Dr. Hastreiter 

7 gave us an estimate, assuming non-steady state and 

18 he indicated one adult ampule or slightly more. 

19 _ We come to Kevin Pacsai, sir, and 
there is an area of dispute, both as to the likely 

a route of administration and as to the eee 

ae Dr. Kauffman indicated that he 

Ze really couldn't distinguish in terms of likelihood 

23 between the oral or the intravenous route. At one 

24 


__ = 


7 i} 4 
: — aa ‘wuoaaae 


ea a3. , tte aispe. 9on0 sin) am . a une 
A Hey nied, od a¢ egdiimitag Sr tier nods (98 
| ene ens aulod “i iS sabe ae « Jee 
‘ y ee 19 ‘ieiv dtubs enc 22y Bor bps ad. bryow: add | an 
t., eworus, Sbrssetoimbs see ti 31 <eeTuass uitjexbege | 


i: Stok amaved sach mominin tarid tones VI sild . . 
Apottig: \Wertupes sd bivaw each aspiel « Brus chaser: 12. 
| te spiodleige 30 .dattome od: yhisoege +’ 0515 6f | 
JnvOoaS wogahedad slugus tluba eno 2455 boeasotont _ 9e3060 i. 

| yee os no doew vilenoisiibe sh .2zievel outs =0% \ 

| stud at bsa.gao nett aeuel Do AnKome mumiotm 5 tens 
eteets wol sid wevip sidbesoq, ont nt .aew olvqme = 
+i adoweds af cudatile ,s2fitM ensllA al alevel Le 
s'nesw 32. 209 Sececniba: hosJosaM .v0 ~«. viens inn a 
Sesieafonl 1.90 .sdesiidas vo orem Ge eidlaeog yiises ds 
Sis steca ybassi=nen Paimvase .atsmises Hb al aVEp vw! 
exon yitdetle so elegais tlubes sno Setanibas. of 7 


bam. «xha,.,lesose aivet o3 emus 3 


ylewtil od¢ oF as died ,sduqesh) G0 2556 ca~2t Sued3 
cubic ots od sh Oar Ache Asse Larmbs So otterot 

ot tata bassothal naathust P61 
Hootiledil 19 eorted ni deiwpnisech s'ubluco yilses 
sa6 24 ,.otuor euonevendmh atid no Leic edt neawted 


BB-4 


ANGUS. STONEHOUSE & CO. LTD. Cronk (Argument) 501 


TORONTO, ONTARIO 


point during his evidence, when he was asked to 

state a preference that he must, he indicated oral 
administration. At another point in his evidence 
when asked a similar question, he indicated 
intravenous. He did, however, say in his opinion 
that an IV bolus was unlikely if given shortly before 
the onset of Kevin Pacsai's symptoms. 

In this case, sir, you will recall 
that there is an issue aS to when the critical 
symptoms in fact commenced. According to one of 2 
the nursing notes in the chart it could have been, 
you could consider it to be 4:00 in the morning, 
andvalternatively, ib could be S:30,in the morning, 
which is the time that Dr. Costigan made his note 
about having been called to see the child and with 
respect to his arrangements to transfer the child 
to the intensive care unit. 

Dr. ukautfiman indicated that if it 
was an intravenous dose that route of administration 
was possible if it was administered three to six 
hours prior wtortne onset of the critical symptoms. 
Again, it depends on what you consider to be the 
onset. 

Dr. Spielberg testified, both with 


respect to the intravenous and the oral methods, but 
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generally with respect to this child, as well, 

he felt an intravenous bolus of a single adult 

vial could account for the levels. Dr. MacLeod, 
however, indicated that if the dose had been 
administered prior to 5:30 a.m. it was almost certainl 
the oral route. He felt the oral route to be 

more likely and if the administration had taken 

place prior to.the onset of symptoms, which occurred 
at the latest by 5:30 in the morning, the intravenous 
route was unlikely, having regard to the length of tim 
that the child survived before being pronounced 

dead. 

Dr. Hastreiter has testified in 
his opinion that an intravenous bolus was most likely 
the route of administration. 

On times of dose, sir, Dr. Kauffman 
has testified that if it was given orally the earliest 
time would be 4 to 5 hours before the onset of 
symptoms. If intravenously, the earliest time would 
be 1 to 2 hours before onset, but he did not think 
that he could be specific under this. assumption, that 
is route of ‘administration. 


Dire, scprelberg andicated that if. 1 


was an oral dose, if the sample, the ante mortem 


sample from Kevin Pacsai was taken while the level 
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of digoxin was still rising, the earliest the 
dose could have been administered would be 1 to 3 
hours before the sample. You will recall, sir, 


that Dr. Costigan has indicated that he took the 


sample between 6:00 in the morning and 6:30. That 
would make the time then roughly 3:30 to 5:30 in 


the morning for administration. If, however, the 


sample was taken when the level was decreasing, 
that is when distribution in the Alpha Phase had 


started, he didn't feel he could estimate a time. 


Livit-was-anb-ivVepolus that»was aadin seared to the 
child, as -he thought was likely, it could have been 
administered prior to or during the resuscitation 
effort. | 

Dr. MacLeod indicated that it was 
possible that there was administration anywhere 


from seconds to hours before 5:30 in the morning, 


picking that as the onset time. If however it was 


18 oral administration, which he felt to be more likely, 
19 he felt it was administered before S93 Ov"! the- morning, 
a and« ike yeil to’ 2° nours?before. 
With Dr. Hastreiter, if it was an 
fe intravenous bolus he felt it eoula be between 3:30 
a2 and 3:55 in the morning, assuming the onset of 
23 symptoms at 4:00 a.m. 
24 
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1 
2 With respect to the amount that 
3 was postulated, sir, by the various witnesses, again 
4 we have a broad discrepancy. Dr. Kauffman indicated 
: that a minimum oral dose would require a dose of 
slo Mel Ligrams. in asVOLUuUMesOte A mr liigicres Of 
g elixir. Or. Spielberg, of course, said that a 
7 Single vial of adult IV preparation. Dr. MacLeod 
8 indicated that if it was intravenous one adult 
9 ampule administered close to 5:30 a.m. could account 
10 for the levels. If it was an oral administration 
1 2 or 3 millilitres of elixir would be required. 
6 Dr. Hastreiter at non-steady state 
Adee oan an exact amount, but indicated it 
3 clearly had to be more than a therapeutic dose. 
i. It was clearly an overdose amount in his judgement. 
15 Dealing with the case of Stephanie 
16 Lombardo, sir, Dr. Kauffman has testified that both 
17 with respect to both route, time and likely amount, 
18 it is very difficult to make a reasonable estimate, 
19 but it was possible that it could have been either 
orally or intravenous bolus by way of a rapid 
a infusion. He thought it was more likely an intravenous 
1% administration than an oral administration. 
oe Doo hoast lel eereinai Cate chat sone. 
23 probability of oral administration was fairly high, 
24 
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could in fact have been given during the child's 
feedings at 1:30 and 3:00 in the morning, the time 
of her death. Neither has Dr. Spielberg or Mirkin 
expressed a direct opinion as to the referred route 
Lonthrsscase. 

There is however a direct conflict, 
if you will, on the evidence of the pbermacelod tas 
concerning the likely time of the dose. Dr. Kauffman. 
has said that although he really doesn't, didn't 
feel that he could make a reasonable estimate on 
the known data as to the likely time,it could have 
happened at any time after her transfer to ward 4A/B. 

Dr. Spielberg suggested that it 


could have happened at anytime during her last 


. hospitalization vat sthertHospital-for-’Ssick*Children. 


It was also conceivable that it occurred shortly 
before or during resuscitation, notwithstanding 
the degree of distribution in tissues. 

| Youews DN neca bly tsi, cthat Stephanie 
Lombardo was hospitalized for approximately 35 days 
at the’ Hospital for’ Sick Children before’ her’ death. 
In light of Dr. Spielberg's evidence, Dr. Kauffman 
was directly asked whether or not he agreed it 
could have been administered at any time over the. 


course of those 35 days and still account for the 
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2 child's symptoms, manner of death and the levels 
3 achieved. He testified that he felt it hard to 
4 accept that it was given prior to three days before 
5 death, that it was inconceivable that it was given 
P ten days prior to death. 
THE = COMMISSIONER] | I“m=sorry, 
‘ who said that? 
8 MS="CRONK?? Dr.*Kautiman? “Her felt 
9 the dose was probably given within one hour of the 
10 onset of the child®s*critical symptoms: If; >in fact; 
11 an intravenous bolus was used it could have been 
12 30 or 60 minutes prior to death. 
is Dr. Hastreiter testified that he 
thought the earliest time was two hours before the 
onset of critical symptoms which would make 
LS administration’ at’or*about i230 with onset™at 
16 3230. 
17 Dr. Mirkin indicated that in his 
18 jGaaenene it depended on the particular route. He 
19 gave a different estimate depending if it was oral, 
20 depending if it was intravenous. If oral, one and 
a half hours to two hours before the onset of 
3 symptoms, which puts him closely in the framework 
fe OTrebr ys "Hastrerter? => Lf intravenously; 5*to*s0 "minutes 
23 before the onset of critical symptoms. 
24 
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With respect to the amount most 
of the pharmacologists said that they were unable 
tovestimatevan amountcat all.) Dr. Hastreiter 
indicated simply that it would require more than 
one therapeutic or more than one maintenance dose. 
Dr. Mirkin indicated that one adult vial could 
account for the levels. 

I come then to Jesse Belanger, sir. 
Dr. Kauffman has said in this case, once again, 
iC Ssevrrtuarly impossible on the known data to make 
an estimate on any of these aspects. Drs. Mirkin, 
Spielberg, MacLeod and Hastreiter expressed no 
opinion as to whiehiwas theemore: likely croutesof 
Sainietreesone Oral versus intravenous. When it 
came to time, however, several of the witnesses did 
attempt to provide an estimate. Dr. Kauffman indicate 
that: iti was °possible;,  butsunlikely that: it»had been 
given at any time during the child's hospitalization 
at the Hospitalefor Sick Chaldrens That arose 
again, sir, because pubnsatemmeng testified that 
he felt the dose could have been administered at 
any time during the child's last hospitalization 
and still accounted for the levels. Dr. Kauffman 
admitted it was possible, but thought it was unlikely. 


He said that it could have been given at any time on 
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wards 4A/B at five hours prior to death. 

Dr -eMitkin SAndicaredsthat if.it 
was oral administration, administration one and 
ar haLlfvto two hoursspriori top the: onset(of.critical 
symptoms at 6:30 would account for the levels. 

If intravenously, 5 to 30 minutes before the onset. 

Finally, when we come to the amounts, 
sir, Dr. Mirkin has weighed in for one adult vial. 
Drs. Kauffman and Spielberg felt unable to estimate 
an amount. Dr. MacLeod didn't express one and 
Dr. Hastreiter again said that it would require 
more than ‘one maintenance dose. 

We have three more children, sir. 
“Iswill try to move through them quickly. 

Kristen Inwood, Dr. Kauffman again 
indicated that it wasn't possible to estimate with 
any degree of certainty based on known data. He 
thought the intravenous route was somewhat more likely 
than the oral route. Dr. Spielberg expressed the 
Opinion that an intravenous push administration’ 
shortly before death was the most likely scenario. 
Dr. MacLeod indicated that there was a high degree 
of certainty; it was not the oral route. 

With respect to the timing of the. 


dose Dr. Kauffman indicatedthat if it was a single intraveno 
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dose it was unlikely to have been administered 
earlier than three to four hours prior to the 

onset of the symptoms, which occurred at 2:00 in 
the morning. He also indicated that administration 
between 2:00 and 2:30 in the morning, in his 
judgement, could not account for the tissue levels 
or the serum levels found in this child, again 
assuming intravenous administration. 


Dr. Spielberg, however, has 


testified that the dose could have been administered 
very close to the time of arrest and death and, indeed, 
he felt this to be most likely in the scree tere 
of this case. If it was a very large dose the 
earliest time for administration would have been 

. four hours before the arrest, which you will recall, 
Sir, OcCurred act 2730 in the morning. That would 


make the earliest time approximately 10:30 p.m. 
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1 
CC 2 Dr. MacLeod again. provided earliest 
MT/cr 
3 and latest estimates at the request of counsel. The 
: latest time he thought was a few seconds before arrest, 
: assuming that one adult vial had been used. The 
earliest time in his judgment was not earlier than 
g Minutes or seconds before 2 o'clock in the morning,again 
7 assuming one adult vial. In his Meer Wyiacnent 
8 adminstration had occurred probably close to the time 
9 of death. 
10 Dr. Hastreiter indicated that one and 
i a half hours prior to death was his best estimate, 
rr assuming the onset of.symptoms at approximately 2 
one Lock in the morning. 
M3 When we come to amount, sir, we have 
14 the same difficulty. Dr. Kauffman declined to 
15 estimate an amount on the known data. Dr. Speilberg 
16 indicated that we had to consider it at two different 
17 points in time; one as if the drug was still in the 
18 central volume of distribution and still distributing 
ic out to tissues, in which case two and a half adult 
vials could have accounted for the levels. If in 
20 fact it was, as he suspected, immediately before the 
a cardiac arrest less than one adult vial could account 
22 for the levels. 
23 With no distribution at all in the 
24 tissues one full paediatric vial or a fraction of 
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an adult vial. 

Dr. MacLeod agreed that one adult 
vial was possible to explain the levels if arrest 
had followed shortly thereafter. 

Dr. Hastreiter indicated his minimum 
amount was 1.3 milligrams approximately an hour and 
a half prior to death. If it was given longer than 
that, that is three hours prior to death, the minimum 
amount goes up to three and a quarter milligrams. 

With Janice Estrella when we come to 
examine the route, Dr. Kauffman testified that the 
oral route is highly unlikely, and it was most likely 
a large intravenous bolus. "I+should say, sir, that 
at the time that Dr. Kauffman delivered his initial 
reports to Mr. Wiley he was not aware of the source 
of the pelvic cavity sample, so these estimates were 
given assuming that pelvic cavity sample to 
accurately represent a post mortem blood level. 

Dr. Speilberg indicated that an IV 
bolus shortly before death could account for eit ob 
child's levels. 

Dr. Hastreiter indicated that a slow 
intravenous infusion was possible below the buretrol, 
but he thought it was less likely than lower down on 


the IV line. Neither Dr. Kauffman nor Dr. Speilberg 
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provided any direct estimate as to the time of 
administrationy nor did Dr. MacLeod or Dr. Hastreiter, 
when he appeared before you. The amount of the dose 
however was canvassed with each and Dr. Kauffman 
indicated that if it had been given intravenously the 
Minimum dose was six paediatric ampules or less than 
one adult ampule. If given orally the minimum dose 
was approximately a teaspoon of .3 milligrams of 

the elixir but he felt that it was somewhere likely 
higher than that by virtue of the intravenous route. 

Dr. Speilberg again said that less 
than one adult vial and more than one paediatric 
vial was a reasonable DOSSELDL) A Cy.. 

Dr. Hastreiter testified at the 
preliminary hearing with respect to steady state 
figures, it does not appear to be given here, sir, 
an estimate based on the non-steady state. If you 
are assuming steady state we are talking about three 
and a half adult as a minimum or 10 plus paedieatric. 

Finally, sir, we come to the case of 
Jordan Hines. Once again given what he considered to 
be the limited data available, Dr. Kauffman felt it 
was impossible to estimate a preferred route of 
administration, the timing of dose or the amount of 


dose. 
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Dr. Speilberg agreed that it was not 
possible to estimate a route. When it came to time, 
however, Dr. Speilberg indicated that it was possible 
the dose was administered before or during the 
resuscitation effort on this child. Dr. Kauffman 
disagreed when that evidence was put to him. 
According to Dr. Kauffman, if an oral dose had been 
used it was unlikely to have been administered 
earlier than five hours prior to the time of arrest, 
that is not icatlier than ii: 10 p.m. on March the 
7th. If administered intraveneously it was unlikely 
administeredvearlier tian three hours prior to the 
time of the arrest. 

Dr. MacLeod confirmed Dr. Speilberg's 
view that it was possible the drug had been 
administered at any time during Jordan Hines 
hospitalization at the Hospital for Sick Children: 

Dr. Hastreiter indicated that it was 
impossible to estimate the time but he thought the 
latest at which it could have been given was 
approximately 2:10 in the morning assuming onset of 
critical symptoms at approximately 4:10 in the morning 
as disclosed by the medical record. 

The opinions expressed with respect 


to the amount of the dose, sir, are perhaps scantier 
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than in other cases. 


Dr. Kauffman indicated it was unlikely 


to have been a single therapeutic dose. 
Dr. Speilberg indicated it wasn't 
possible to estimate. 


Dr. Hastreiter indicated that it could 


be as little as one loading dose. 

I have said, sir, that there are charts 
being prepared containing that information and the 
various transcript references and as soon as they 
are available we will distribute them to counsel. 

There is one other area that I propose, 
Sir, to touch upon briefly today before Mr. Lamek 
returns to take over the guard if you will,and that is 
_ the evidence that you have heard with respect to the 
treatment of digoxin at the Hospital for Sick 
Children, the forms in which it was available during 
the enquiry period, the rules that applied to its 
Orerage and the rules and procedures that applied as 
to who might administer it and under what circumstances. 

As you know, sir, during the nine 
month period with which we are concerned digoxin was 
not a controlled drug on Wards 4A/4B. It did not 
become one until the night of March the 2lst, 1981. 


All forms of the drug were therefore available on the 
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1 
Z wards as ward stock. Stock medications were 
3 generally provided to the ward by prescription and 


this applied as well to digoxin. It was available, 
sir, in three forms. In the elixir which we have 
heard came in the 100 millilitre bottle volume with 


a concentration of 0.05 milligrams per millilitre. 


They bottle was. atijthat time dark.in colour,, the drug 
itself was light green in colour. It was available 
obviously in ampule form, the paediatric ampules came 


ines a. Jo millititre,volume-with:a.concentration of 


Lia QeMillila tre. voLumMeawithaa Strendthuori s..25 

milligrams per millilitre. The adult you will recall, 

Sir, was therefore two times the volume and five 
times the concentration of the paediatric. 

Dr. Rowe has provinded those figures 
to us, sir, and as well they are set out in the 
Atlanta Report which has been filed as an exhibit. 

We have heard as well, sir, evidence 
concerning the packaging of the ampules during the 


enquiry period, and as well examples as you know have 


been marked as exhibits. It appears that the 


paediatric ampules came in boxes of 10, the boxes had 


black lettering on a white background. The adult 


ampules came in boxes of five and the boxes had red 
24 


1 0.05 milligrams per millilitre. The adult ampule came 
25 
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lettering on white background. 

The third form in which the drug was 
available was in tablet form, sir, it was available 
in two concentrations, either 0.25 milligrams or 
0.125 milligrams. 

Digoxin and other drugs during the nine 
months were kept in each of the medication rooms on 
4A and 4B. In each room there was a narcotics' 
cupboard, an unlocked cupboard, open shelves anda 
refrigerator. We have heard evidence from Mary 
Costello that ward stock medications including digoxin 
were stored on the open shelves in alphabetical order, 
and that the ampules were stored in boxes. Marked 
as exhibits at the preliminary hearing, sir, were as 
you know a series of photographs that were taken on 
Wards 4A/4B, they had been referred to in our exhibit 
book as Exhibit 32A, B and C, but copies of the 
photograph are not reproduced in this book. I am 
going to show you the originals, sir, and I am 
referring to Exhibit 29C at the preliminary hearing, 
29D and 1M. 

You will see, sir, these photographs 
were taken by a police photographer with the Metro- 
politan Toronto Police Force, they were not taken 


during the nine month period but rather in December 
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1981 and January 1982. While the copies of the 
photographs, sir, are not terribly clear I introduce 
them for two purposes. First you will see, sir, that 
in light of the evidence that Mary Costello, and the 
issue as to whether or not these drugs were stored 
alphabetically, it appears that arrest drugs were 
kept on the top shelf and they do appear to have been 
filed in an effort to do so alphabetically, although 
in some cases stored alphabetically under the generic 
versus trade name. 

On the next shelf ward stock medication 
were stored. You will not see digoxin in any of these 
photographs given that they were taken in December 
1981 and January 1982 when by that time digoxin had 
become a controlled drug. Again you will see there 
appears to have been filing of the drugs alphabeticall 
although in some cases the trade name versus the 
generic name was used for filing purposes. 

THE COMMISSIONER: Which is Inderal? 

MS. CRONK: I can give you the other 
name, it is my understanding -- 

THE COMMISSIONER: Propanolol is the 
generic name. 

MS... CRONK:) Ittehink? thatwic roqnt six, 


propanolol is the other name. 


ost ae 


#tss Toy only: 


es DAA: » 


da yke eer) eRe: q) 
: , : eo cat 
: ape: bya wid 


eee Rs xt ferect anit 


, 


oe 
oe ‘buenos z e250 mous seit doa 40 serene 


Al 


sie aver o¢ sasdqe 66 yee Bae. yfoHe qo 


' 


Aged @ al i 


ciyetiep ets tabs i faottedadytis: fesaoye © 


s 
: + =FIa 


gags 7 a8 riven ib sae Jou [iscw oe 

1ochiseos fi! Aetss new satin galt na 
ahh rise mis 2602 f genwi feet Le 
Syl ooe Litw pov ecmpi seam fellow 
{fe f ul ple BbytD wis cw ft la (esti \? a 
} Lesh vet Gon ong 2>A-) TOS 

7 

oq oT lw omit et YZ ; by age Pe 


Slovetat AOL MSIN MOS 
AWG «BY 
| =e pndhitassrebos: 


: ils ‘el tadonenast | sRAIMOLEREMND? let 


ak aod 


fatto eds voy avag H4S ¢ 


— 


ra 


Sfis 


itedsduls of ob ot tidtis cs az 
aR6> 


SDAt2 


nos 


site £1) at 


oe Blige f 


i‘. sie apwTh Sess te seid e2tesouS ey neiteossaiiends 


no. yoann 
hs bit 


ene i 


OOo ¢ Sow 


jal ~ai sr 


i 
; an! 
ei 
a 
O! a 


ANGUS, STONEHOUSE & CO. LTD. Cronk (Argument) 518 


TORONTO, ONTARIO 


THE COMMISSIONER:. Then they are 
certainly catering to the manufacturer. 

MS. CRONK: You will see as well, sir, 
I think the second point of significance -- 

THE COMMISSIONER: Gentamicin is a 
trade name? 

MS. CRONK: As I understand it, sir, 
ted So eecthate Seri aght,. anceyOuMeMml Gitewischetco LOOK, at 
Ampicillin and Lasix as well. Perhaps we can then 
pass the photographs around for other counsel, the 
copies are somewhat difficult to read. 

Pil will see sir, for example, that 
on Exhibit No. 1M that the third drug over, 1M, sir - 

MR. SCOTT: Is yours easier to read? 

THE COMMISSIONER: I have got the 
original, I am cheating. 

MR. SCOTT: I was just stunned at 
your capacity. 

MS. CRONK: Mr. Scott has been away 
too) long. si. 9) \Ouuwl. lusece that. the third drug over 
on the second row, sir, is Gentamicin. 

THE COMMISSIONER: That is the trade 
name is it not, Gentamicin? 

MS. CRONK: That is my understanding, 


and beside that, as I read it Heparin filed under H 
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and Deyond ‘that J havevditiiculty but al think it is 
Lasix. | 

THE COMMISSIONER: Lasix, yes. 

MS. CRONK: The other point of interest 
in the photograph, sir, is that we have heard evidence 
that with the ampules of digoxin they were filed as 
I suggested a moment ago in boxes either of 10 or 5 
depending on the size, 10 if it was paediatric and 
5 if it was adult. You will note from the way these 
drugs appear to have been stored that there are in 
fact larger boxes and the various drugs were kept 
inside rsOl. Chose; mscOelumayenel py, asir, (LO,pUt tat) | 
some kind of context. 


Perhaps we can pass these to other 


counsel. 


THE COMMISSIONER: Pass those back 
to Me. SCOEL. 

MS. CRONK: In addition. to the drugs 
that were kept in the medication rooms, sir, as you 
know there was a crash cart, a resuscitation cart on 
each of Ward 4A and 4B where emergency medications 
were kept. All witnesses from the Hospital for Sick 
Children familiar with the cardiac wards who testified 
before you, sir, were unanimous in their evidence. 


that digoxin was not kept on the crash carts on Wards 
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4A/4B during the enquiry period, save for two 
witnesses Dr. Fowler and Carol Browne, both of whom 
testified that they understood it was kept on the 
crash cart. Miss Browne admitted however, that she 
had never seen it there. 

In addition to the evidence of all of 
the other Hospital for Sick Children witnesses, there 
is as well, sir, documentary evidence before you as 
to whether or not digoxin was likely to have been kept 
on the crash carts, or indeed whether it was. You 
will recall, sir, that an inventory list, a photograph 
of an inventory list of the drugs kept on the 4A/4B 
crash carts has been filed as Exhibit 295 and the 
cantare tain no reference to digoxin. 

You may recall as well, sir, that 
aLdOxin dS *noteincluded in-the list of cardiac 
resuscitation drugs that are listed at the back of 
the Residents Handbook of Paediatrics, which has been 
filed, and similarly it is not included in the list 
of drugs in the handbook for use in situations of a 
cardiac arrest. Dr. Rowe has testified he couldn't 
think of a situation, it wouldn't commonly be used in 
an arrest, it is not intended for that purpose and 


couldn't think of a situation where it would be. 
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And then finally, sir, Dr. Costigan 
has testified that when he and Dr. Mounstephen 
performed their digoxin inventory on the evening 
Off March 2ist el9's1) ‘they- found no’ digoxin’ ‘on “the 
Grash carts: frontei ther! 4A- or 4B = A> copy of their 
inventory has been filed as Exhibit 205, sir. 

As a result both of the documentary 
evidence and the evidence of most of the witnesses 
from. thet Hospital for. Sick Children; sir, in” my 
submission there is no real issue. It appears unlikely 
that digoxin during this period of time was on the 
crash cart on either of those wards. 

Ouite apart then from the availability 


of the drug from one of two sources (that is the 


‘medication room on either 4A/4B or on the crash cart) 


we have heard evidence from a number of nursing 
witnesses as to the practice of borrowing drugs in 
circumstances where there was a drug shortage on the 
wards. 

It appears that this occurred on an 
informal basis; that if 4A was short of a drug, 
according to Mrs. Radojewski, the nurses from that 
ward would likely first go to 4B to see if the drug 
was available and vice versa. And as well strictly as 


a matter of physical convenience, Ward 4C and 4D were 
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| 1 
2 
| available on the same floor. 
3 The importance or Significant feature 
4 of that practice in my submission, Mr. Commissioner, 
5 is that as a non-controlled drug if digoxin was 
6 borrowed by anyone from another ward there was no 
7 record kept either of the borrowing or of the lending. 
There was also a further way in which 
: digoxin during this nine month period could have been 
; obtained in the Hospital, and on those wards. 
10 Prior to September, 1980, we have 
11 heard that a Registered Nurse from either of the 
12 two wards could have obtained digoxin by ordering 
13 it directly from the pharmacy. In doing so she did 
14 not have to advise the pharmacy as to the identity 
' of the patient for whom the drug was intended, nor 
zy for the purpose for which it was intended. 
ve You have heard, sir, though, from 
17 Mrs. Radojewski that in September, 1980, aaclinical 
18 pharmacist. was assigned to Wards 4A/4B. When she 
19 was not on duty, largely on the weekends and for 
20 part of the evening and night shift, a Registered 
a1 Nurse could still order the drug directly from the 
a pharmacy although in the circumstances it would involve 
the nursing supervisor. 
When the pharmacist was on duty it was 
24 
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1 
2 her responsibility to keep the ward stock up to the 
3 required volumes, and that included digoxin. 
4 Before and after September, 1980, sir, 
5 there was no record kept on 4A/4B on any basis, be it 
: daily or monthly, recording exactly how much digoxin 
was in fact used on those wards and in what form. Ward 

4 requisition forms recording how much was ordered from 
8 the pharmacy was kept for only a month or two and 
9 then discarded. 
10 I refer you, sir, to the evidence 
11 before you of Mrs. Radojewski at Volume 115, Ba GaecuT9 
12 and 6034, and as well to the evidence of Ms. Umali 
m at the preliminary hearing, Volume 23. 

There was, however, sir, a ward quota 
5 ‘during the nine month period for all ward stock 
i? medications including digoxin. According to Mrs. 
16 Rappaport the ward pharmacist who testified at the 
17 preliminary hearing the quota for digoxin was 
18 approximately one 100 millilitre bottle of elixir, 
19 10 pediatric ampules and 5 adult ampules for each of 
50 Wards 4A and 4B. Her evidence, sir, is found at 

Volume 19 of the preliminary hearing. 

‘ THE COMMISSIONER: What does the quota 
a mean, what they are supposed to use? 
23 MS. CRONK: That is the amount that was 
24 
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| 1 
: as a matter of routine sent up to the wards ona 
| 3 monthly basis subject to, after September, 1980, the 
| 4 ward pharmacist altering the order by ordering more 
5 Or ordering less. “And”you wili@ recall; siry, that 
| 6 some of the ward reyuisition forms have been marked 
: as exhibits before you as they were at the preliminary 
hearing. 
8 
Mrs. Radojewski the Head Nurse on Ward 
9 4A was unaware, sir, when asked whether or not there 
10 had been an increase in the amount of digoxin that 
11 had been used on Ward 4A/4B-during the inquiry. period. 
12 She did, however, indicate that she felt that the 
13 ward pharmacist after September, 1980, would have . 
noticed an increase if there had been one by virtue 
4 of the requisition forms that it was her job to 
15 
complete. 
16 THE COMMISSIONER: Even assuming the 
17 worst that all of these children were killed with an 
18 Overdose . of digoxin, that is not a great deal of 
19 digoxin, is it, considering the amount that was 
20 being used? 
i MS. CRONK: Well, sir, it would depend 
on the route, sir, and it would also depend on whether 
z the assumptions are made at steady state or non-steady 
a State. 
24 
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THE COMMISSIONER: -What amount - do we 
have any evidence anywhere of the total amount that 
was used per week in the ordinary course? 

MS22 CRONK 263 Nove that=is. the parte that 
I am having some difficulty trying to make, sir. 
Therewas no record kept and therefore there is no 
evidence before you as to the amount that was in fact 
used, whether it be on a weekly basis or daily basis 
or monthly basis. 

The evidence that is before you is to 
the amounts that were ordered from the pharmacy after 
September 1980, and those requisition forms are not 
complete. 


THE COMMISSIONER: All I am saying is 


that the 36 babies, if poisoned by an overdose of 


digoxin may only amount to 36 adult ampules; isn't that 
right? 

MSS CRONK2@ Le could, sir.  Lt.depends 
on the evidence of the pharmacologists, whichever you 
prefer. 

THE COMMISSIONER: Would that be noticed 
in any event? 

MS. CRONK: Well, the evidence before 
you relates to a perceived increase in use, and the 


other evidence before you by Mrs. Radojewski is that sh 
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thought that it would be if there was an increase in 
use. That doesn't resolve the question of whether or 
not it would in fact be an increase and thus detectable 

THE COMMISSIONER: All I am wanting is 
how much increase would be necessary to poison 36 
children? How much would that be spread over a period 
of nine months? 

| MSS CRONK = sai nanvesupmiss2On, Sit, 
you can interpret the evidence of the pharmacologists 
in one of two ways: it may in fact not be a significant 
amount at all if you accept a adult ampule or less 
theory. It could beamuch larger amount if you were 
to prefer Dr. Hastreiter's evidence about steady 
state concentration. 

THE COMMISSIONER: Even if it is a 
much larger amount, make it 72 - 

MR. SCOTT: It is 80 per patient times 
36. 

MS. CRONK: Well, without the help of 
my friend's mathematics we are talking about a great 
number of, — 

MR. SCOTT: We are talking Hastreiter?} 
the early Hastreiter,ifIcan put it that way, said that 
dealing with one case that 80 ampules would be required). 


Now the only way you could logically go from that is 
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| 1 
| 2 to multiply 80 times 36 and you get some sense of 
3 -vohbume.- Now I don't know how many are in box but I 


am sure Miss Cronk in her notes has that somewhere. 


> 


5 But over nine months, who isiuto say; but it is=not a 
| é modest amount. On that theory. 
MS. CRONK: It depends onthe theory, 
| ’ Sire 
| 8 THE COMMISSIONER: If you are taking 
9 that theory that has been expressed by several 
| 10 witnesses that it would take only one adult ampule, 
11 if that was one per 36, that is 36 adult ampules. 
| 12 I don't know how many they use in the ordinary course 
of the week. 
MS. CRONK: There is evidence before 
| .you, sir, as to the number, the approximate number 
: Ls of doses given in a month of digoxin in the Hospital 
16 but not particular to Wards 4A or 4B. Indeed the facts 
| 17 ' in my ‘submission that are not in dispute are as 
18 follows: first of all there is no record as to how 
19 much in fact was used on those wards during the nine 
20 month period. Secondly - 
: THE COMMISSIONER: Well, we can certainl 
ie make an educated ‘quess because we know the number 
a of patients that we have. We know the number or at 
23 least some proportion of those patients would be on 
24 
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digoxin. We know what the average - 

MS4'"CRONK = CouLra I ielp you; Str, 
with that? 

THE: COMMISS LONER?" =I. you ‘can’ 

HS WCRONK =) WNOye a cane tt. «vere ss no 
evidence before you,sir,as to the total ward population 
on both wards throughout the entire nine month period. 
There is evidence before you as to the number of 
mortalities. 

Mr. Commissioner, I know the number 
of beds there were in that Hospital and I have heard 
complaints that they were overcrowded and under- 
staffed and all the rest of it and I can make, I was 


going to say educated, but let's say uneducated guess 


of the quantity. All you have to do is look up these 


babies to know how much digoxin generally was being 
provided to them. We know that most of these children 
were on digoxin and then we can assume that most of 
the children that were in the cardiac ward were on 
digexin. 

MS. CRONK: May I suggest a number of 
difficulties with that with the very, very greatest 
of respect. 

THE COMMISSIONER: All right. 


MS. CRONK: No matter what number you 
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assume is a total population in both wards, and 
whether you get this by using the number of beds or 
whether there are other figures you use, we do not 
have evidence, sir, as to the number of those children 
who were, for example, on intravenous digoxin 
versus oral digoxin, and the split there obviously 
is material. 

We do know there is evidence that a 
great number of children on those two wards took adult 
intravenous digoxin both (a) because of their age and 
secondly as Mrs. Radojewski has testified because 
sometimes it was used by the nurses because it was 
easier. 


THE COMMISSIONER: Please don't mis- 


understand me. .I don't want an exact figure. I just 


wanted to have some idea whether the amount that would 
be required to poison these children, assuming they 
were poisoned, would have been noticed under the 
system that they had anyway. 

MS..CRONK;) «Well,-I.can tell: you, two 
things,uSite, abouts cnataee Ine; ti rSthiSee. thie ascenot 
a direct response - it wasn't.I can tell you secondly 
if you accept the theory, for example, of Drs. 
Kauffman and Hastreiter on some of his evidence before 


you as distinct from the preliminary hearing, that we 
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are not talking about large amounts of the drug. 

THE COMMISSIONER: Yes. 

MS. CRONK: If, however, you accept the 
theory of Dr. Hastreiter's steady state amounts of 
drug, we are talking significantly more of the drug. 
Significantly more ampules. I don't mean, sir, not 
to be responsive directly, but it does depend on which 
theory of dosages you in the end accept as being the 
most reliable and credible. 

So that we are in a Situation then, 

Sir, where although Mrs.Radojewski felt that an increas 
would be observed after September, 1980, the ward 
pharmacist and her assistant who testified at the 
preliminary hearing indicated that they did not in 

fact know the amount of digoxin that had been used 

on Wards 4A/4B after September, 1980, and moreover: 
they did not know whether the amount used after March 
1981 represented an increase or a decrease in the 
amount that had been used during the inquiry period. 

So although Mrs. Radojewski thought it likely they woul 
have noticed, her evidence is is that they in fact 
didn't know how much was used and didn't know whether 
after the end of the inquiry period the amount had gone 
up or down and obviously then didn't know whether it 


was up or down during the inquiry period. 
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Son 


The effect of this evidence in my submission 

Mr. Commissioner, as a whole is to establish the 
following: first, that access to digoxin on Wards 
4A/4B at least by hospital personnel during the 
inquiry period was effectively unlimited in a recording 
sense with no procedures in place to record how 
much was used in either of the two wards or how much 
was borrowed from other wards in the Hospital. 

Secondly there is no record available 
of how much digoxin in fact was used caer 4A and 4B 
during. theinquiry period, nor do we know if it was 
an increase or decrease over amounts observed in the 
past because the records are simply not available. 
They do not exist. They no longer exist, I should say. 

Thirdly, adult ampules of digoxin were 
readily available on both wards. Inasmuch as there 
were any number of older patients Nurse Radojewski 
has testified that adult ampules could be used to 
give larger doses of digoxin to younger patients, 
and we have heard evidence as well that some of the 
Older children on the wards received their digoxin 
in the adult form. | 

And then fourth, sir, in my submission, 
is probable that digoxin was not on the crash carts 


on Wards 4A and 4B even on an isolated occasion during 
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DD-12 
1 
2 the inquiry period unless placed there either by 
3 accident or by design. 
4 Finally, sir, dealing with the 
: rules and procedures that applied for the administratio 
of the drug during this nine month period, I think 
in my submission it can be shortly summarized: first 
i excluding arrest situations leaving them aside for 
8 the moment, nurses on 4A and 4B according to Nurse 
9 Trayner gave medication 99 per cent of the time while 
10 physicians gave it 1 per cent of the time. That is 
1 Medications generally, sir. That is found in Volume 
2 6), page 1236 ; 
Secondly, in practice we have heard 
a from a great number of witnesses Registered Nursing 
is Assistants did not administer medications of any 
15 kind on Wards 4A and 4B including digoxin. I refer 
16 you, sir, specifically to the evidence of Carol Brown, 
17 Elizabeth Radojewski, Marianna Christie and Janet 
18 Brownless Two Registered Nursing Assistants who were 
19 members of Mrs. foavneies nursing team, the one ona 
full time basis, Mrs. Christie, and one on a floating 
- basis, Miss Brownless, have both testified that on 
me no occasion during the nine month period did they 
id administer a medication of any kind and certainly did 
23 not administer digoxin on their evidence. | 
24 
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Thirdly, sir, if medications were 
required to be given to a patient for whom a Registered 
Nursing Assistant was caringa Registered Nurse would 
be assigned and would assume the duty of giving the 
necieeciom Very often the team leader on duty would 
assume that responsibility. That is the evidence, 
sir, of Mrs. Trayner, Miss Costello and Mrs. Radojewski 

POULtH; al Cie HOspLealL Lor o2CK 
Children during the inquiry period Registered Nurses 
could administer digoxin orally, and by that, sir, 

I mean they were permitted to do so and the practice 
was that they did do so but they were not permitted 


to administer digoxin intravenously. 
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In practice, they never administered digoxin 
intravenously on either of those two wards, according 
to all of the nursing witnesses that appeared before 
you. They could and did, however, administer other 
medications intravenously, so long as it was done 
above the buretrol on the intravenous apparatus. 

Fifth, -sSirsehalewould refer you) in 
addition, to the oral evidence, sir, of the nursing 
witnesses and, with respect to the last point, to 
Exhibit 291, which is the Policy and Procedures 
Nursing Manual from the hospital #n Sections 14, Sub 1 

LSen5Sub: dvand 16,,5ubet6s 

Fifth, sir. When a registered nurse 

gave an oral dose of digoxin on either of the two 


wards, she was required to have the calculation of 


the dose and the amount checked with a second nurse. 


That was required, both by the nursing manual and 
we have heard, sir, from nursing witnesses, including 
Miss Costello and Ms. Radojewski and Carol Brown, 
that was, in fact, the practice as it applied in 
the real world,vaf Tocansputyvit. that,way,) onsWards 
4A and 4B. 
Sixth. The second nurse checking 
the calculations in the amount of the drug was 


required to be physically present when it was 
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1 
EE2 ; prepared, but not when it was given. The second 
nurse acting as the check, if you will, was not 
required to sign that the drug had been drawn up or 
4 given. The nurse administering the digoxin was 
5 required to sign that it had been given on the 
6 medication treatment record of the particular 
7 patient in their medical chart, but was not obliged 
8 to sign any overall record kept in the medications 
5 room, those applied to controlled and narcotic drugs 
and did not apply to digoxin at the time. 
9 Seven, sir. A nurse drawing up an 
11 intravenous drug, those that she was permitted to 
12 administer intravenously, was not required to check 
13 Lt¢vwith another nurse, save - I'm sorry, in the 
14 categories of things such as ampicillan, gentamicin 
15 and antibiotics. We have heard evidence from Miss 
Buccis Sir, that heparin could be administered by 
registered nurses, but that the practice was that it 
Af would be checked by a second nurse and tha_, indeed, 
ie is provided for in the nursing manual. 
19 THE COMMISSIONER: Heparin is a blood 
20 thinner or something? 
1 MS. CRONK: It is an anticoagulant, Bey Se 
22 THE, COMMISSIONER: Yes. 
93 MSenGRONK2zenYou will recall, sir; 
24 
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that heparin is a medication of more than passing 
interest in the case of Stephanie Lombardo. That 
was the only medication she was on prior to her 
death. 

Sir, unless there are any further 
issues with respect to the actual rules that apply 


to the administration of the drug, those are all my 


submissions in that regard. 

There is one AGueekaep ime tastes sige 
I may. It arises from the transcript yesterday at 
page 379, sir, of Volume 149. The discussion with 
respect Sse Lar sorry, page 379. The discussion with 
respect to the relationship between high potassium 
levels and high digoxin levels is ‘set out and the 


first sentence reads? ""The WssueVas “to whether “or 


levels is important because Doctors Kauffman and 
Spielberg have suggested that they think that 
proposition to be a legitimate one." That is an 
error, Sir. It was Doctors MacLeod and Spielberg. 


I may have misstated myself 


yesterday and if I did, I apologize. It was clearly 
Dr. MacLeod's evidence and Dr. Spielberg's evidence. 
Sirjy-h thank you for your patience. 


Those are all my submissions. 
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THE COMMISSIONER: © What do you want 
to do with all these charts and things? Do you 
want them to be exhibits or just keep them? 

MS. CRONK: I don't think they need 
be exhibits, sir. They were really provided in the 
hope that they would be of assistance throughout 
argument. 

THE COMMISSIONER: All right. 

MS. CRONK: I am told’ that Mr. Lamek 
will require just a moment or two to change the 
guard and it seems that I have finished right on 
time. 

THE COMMMISSIONER: 20 minutes. 

MS. CRONK: Thank you. 


Miss Cecchetto: Perhaps it would 


assist if they were exhibits if other Counsel are 


going to refer to them. 

THE COMMISSIONER: I think what we 
will do is put them in whatever order and make them 
one exhibit. 

MSV eCRONK< eT nats, fine; Sixvs,  The 
first one, 2 think, Cthen sesinypis the Llist:of 
children for whom there is no post mortem data 
available, the 14 children. 


THE COMMISSIONER: The 14 children, 
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yes. The second one? 

MS. CRONK: The second one, sir, is 
the list of ranges. 

THE COMMISSIONER: Can we put the 
index to submissions? What about that? 

MS. CRONK: Not even I am that 
immodest. I think perhaps that can remain not 
formally on the record. 

MR. BROWN: I think that should go 
in and Ms. Cronk should be sworn. 


THE COMMISSIONER: I agree. I think 


that ‘should"go in; -too.  ipenink twat besheloful. 


Then, the list? 
MS. CRONK: ‘The list of 14 children 


the next and then the list of ranges, sirs 


the toxic and therapeutic ranges set out by 


Mrs. ‘(Cimbura: 

THE COMMISSIONER: Yes. 

MS. “GRONK<] Wiiheny thesilistroficharts 
disclosing the actual concentrations of digoxin 
measured. 

THE COMMISSIONER: » Yes. 

MS-SCRONK He That Sseetsa siz 

THE COMMISSIONER: Maybe I have two 


things of the ranges. 
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MS. CRONK: I am informed by Ms. 
Fineberg that you have a duplicate copy. 

THE “COMMISSIONER: "Thank you. 

MS. CRONK: There will be a final 
exhibit to be added to that, sir, when the charts are 
ready and that is the charts recording the various 
estimates made by the pharmacologists. 

THE COMMISSIONER: 423. 

a TEXHIBUTANO He 23: e (a) Phrst Se 4 Chir raren’ ror 

Whom there is No Post Mortem 
Date. 

(b) List of Toxic and Therapeuti 
Ranges of Digoxin Levels Set 
Out “by Mr. Cimbura. 

foyrPurst of "Charts Disciosing 
the Actual Concentration of 
Digoxin Measured. 

MS. CRONK: Thank you very much, sir. 

THE COMMISSIONER: Thank you. 
==! ShortRecess*. 

--- On resuming. 

THE COMMISSIONER: Yes, Mr. Lamek. 

MR. LAMEK: Mr. Commissioner, before 
I continue with the argument, I have now received 
a copy of the signed Order-in-Council amending 
the original Order-in-Council. I would ask that 


that be substituted for the unsigned copy that we 


filed yesterday. 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


THE COMMISSIONER: All right. I am 
told that none of us will ever meen i, aU 
probably there is a vast difference and there is 
something in there. We will assume this is what they 
said it was. 

Yes, Mal lyuight. 

MR. LAMEK: Thank you. 

Mr. Commissioner, I am turning now 
to the individual deaths and making submissions as 
toveach child:<9 The difficulty ainedealing with. 36 
cases like this is really in determining how to 
Organize and to arrange them so as to make the 


discussion most comprehensible. I have heard it 


said that any order is preferable to none. This 


isn't this case, in my view, that chronological 

or even alphabetical arrangement is going to be 
particularly helpful. the true problem is that in 
many important respects the cases differ so very 
markedly from each other. For our purpose perhaps 
the most important difference lies in the varying 
kinds and degrees of toxicological data that are 
available in respect of different babies. As you 
know, sir, the range runs from absolute zero to 
cases such as Adamo and MacDonald and so on, right 


through to a very complete one as in the case of Cook 
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TORONTO, ONTARIO 


from whom we have both ante mortem and post mortem 
serum levels in concentrations in fresh tissue. 


if“onev*things sticlear wat. hasito! ibe 


this: that if you are to characterize each of those 
deaths, you must be able to rely on matters other 
than toxicological and pharmacological data. 


Otherwise you will be in a position with many of 


these children of throwing up your hands in despair 
and saying there is no way I can make a 
determination as to the way in which the child died. 
In many cases, and indeed in most 
cases, the conclusion that you come to as to how 
and by what means a child died, will be a matter of 


inference drawn from a whole host of information. 


I said yesterday morning that it 


would be my submission to you, as indeed it is, that 


a circumstance that is of enormous importance in 
the drawing of any inference about the cause of 
death of any child, is whether any child could be 
shown to have died as a result of a deliberate 
administered overdose of digoxin. I said, and I 


say again, that if you are satisfied that even one 


child came to his or her death in that way that has 
to be a fact of great significance in the inferences 


you may choose to draw in less clear cases. 
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Clearly the fact is of even greater 
Significance if you are able to conclude that 
several,children iso «dred, ibubwinimyesubmission it is 


true, even if there were only one, because even if 


‘you don't find clear evidence of deliberate overdose, 


causing one death, it is difficult to believe that 
that child was the only one of 36 to have suffered 
that fate and that the epidemic of deaths on the wards 
is otherwise unexplained or totally innocent. 

Had the number of deaths from July of 
1980 until March of 1981 been within or even close 
to the range to be expected on the basis of historic 
experience in the hospital, a conclusion that one 
of the deaths had been caused by deliberate overdose 


would not make one automatically suspicious that 


‘each of the other deaths was so caused to anything 


like the degree that it must here, because in that 
Situation with a normal predictable level of deaths 
one would start with the reasonable expectation that 
the number of deaths that actually occurred would 
naturally occur. Here, however, quite apart from 
patterns, associations and common threads, the sheer 
number of deaths, the magnitude of variation from 
what could normally and reasonably been expected, 


the epidemic of death, as it is called, demands an 
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explanation. 

The conclusion cae even in one case 
there was some sinister intervention that caused 
death has, in my etpaieeqonneec trigger the 
suspicion that similar interventions may have 
occurred in a sufficient number of other cases to 
explain wholly or in part the explosion in the 
mortality rate. 

Now bringing this back then to the 
question of how to approach an analysis of the 36 
deaths, it has seemed to me that I should begin with 


the strongest case for deliberate digoxin overdose 


and, in my judgment, that is the case of Justin Cook. 


If you are satisfied that Cook was 


indeed a case of death, resulting from deliberate 


overdose, you will perhaps, and in my respectful 


submission, you should, give weight to that 
conclusion in considering other more ambiguous 
cases, and equally if, on the other hand, you are 
not satisfied that even Cook met his death at the 
hand’shiofMalikinsien, tthatyl Loom wiiincdhe: auvery | 
important ‘conclaision! thatiyou wilh carry: into your 
consideration of other deaths. 

Let me turn then to the case of 


JiS Gan sock. 


A TT 
7 Pom 


Pa: 
_ 


i ait nam saul 


7 
ae Yeret=2 09 pRokaeimeya 


wey analane’ 
pod 


dyad 


Ley laren 


6 od Iflw 


‘Ye. intr 


-oOpg a24ey 


Jick: 
) ra 


at -_ at oa ange 


bg pee Aadee to. seaman tnetoLziie € 


To 
a 
> tt 
i 
he L 
a4 4 


eertseee “series Yo mHijeis: 
to seen env or ini sou 


sw, 3 m 
at a) yee AsESh 


FL actateate 


16Lq*S a 


Ayr 


Ww 


- -—-* 


24 


23 


ANGUS, STONEHOUSE & CO. LTD. Lamek (Argument) 544 
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Beyond all question, Justin Cook was 
a very sick baby. The cardiac anomalies were many 
and they were various and his hold on life was 
precarious. The very night of his arrival at the 
Hospital for Sick Children, he was taken to the 
ECHO Lab. The next day, a Saturday, he underwent 
a cardiac catheterization and surgery was scheduled 
f£oreSundaye@morning: CALL or ythis is the clearest 
possible indication of the seriousness of Justin 


Cook'is clinical condition: 


The fact that Justin Cook died before 


he could reach the Operating Room is not, per se, 


surprising. His death was certainly consistent with 


his clinical status and so said all the physicians. 


Now, it is perhaps chilling to think that if 


Dr. Kostigan, Dr. Coutts, had not been curious and 


concerned to follow up questions raised by Baby 
Pacsai only ten days earlier, Justin Cook's death 
would almost certainly have been accepted as 
natural, so serious was his clinical condition, but 
the seriousness of his clinical condition, although 
clearly true, is, in my submission, totally 
irrelevant. The overwhelming weight of the medical 
evidence has been that Justin Cook died of digoxin 
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I refer you in chat regard to Dr. Rowe 
in Volume 18 of the transcript at pages 3724, -25; 
Dr. Freedom, Volume 29, page 5539 and Dr. Fowler, 
Volume 32, pages 6099 - 6100 and to Dr. Hastreiter, 
Volume 75, pages 6588 -9. The cardiologists really 
had no doubt about the questions. 

The pharmacologists were a little 
more guarded. The majority view there was that 
digoxin may have contributed, indeed may have been 
the major contributor to the death of the child. 
The reference there, sir, to Dr. Spielberg, Volume 54, 


page 2140 - 2141. 
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Dr. MacLeod in Volume 63, pages 
4160, 4166 - 4167; Dr. Kauffman in Volume 70, pages 
5489 to 5490 and 5494. Finally Dr. Mirkin, Volume 
87, pages 8873, 8881 to 8883. 

We heard from pathologists too, 
they were clearly of the view that digoxin toxicity 
was the cause of death. Dr. Cutz in his case at 
the preliminary hearing at Volume 2, page 225; 
and Dr. Taylor at Volume 43, page 8807. In my 
submission the medical evidence compels the 
conclusion that Justin Cook's cause of death ee 
ioetty intoxication, 

The next issue then is how did 


that happen? Digoxin was not prescribed for Justin 


. Cook. JuThetevidencenistthatenotionlyndidiherreceive 


a drug which he was not supposed to have but also 
that he received a very substantial dose of it. 

Let me start, sir, with the 
biochemistry and toxicology findings, and I know 
Miss Cronk has said something about these already 
today. Start with those obtained in the Hospital. 
Page 104 of the chart, the biochemistry report, the 


fourth sample from the left, the sample collected 


4:30 in the morning of the 22nd of March and therefore 


collected before Justin Cook was pronounced dead, 
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had recorded in it a digoxin concentration of 
72 nanograms per millilitre. There is post mortem 
serum, the next sample to the right, collected at 
6:00 a.m., an hour after the child had died, disclosed 
a concentration of 68 nanograms per millilitre. 

TENVOUTWEL Se LO ceri, = sty, and 
I™don’t "necessarily ask you to Go so,to Exhibit 95A, 
which is the first of the reports from the Centre 
of Forensic Sciences, at page l, sir, we have sample 
T4240 and=T4i7"samnples"of-bilcod7 227 Sseolewnicn £ 
understand to be post mortem samples with a recorded 
level of 91 nanograms of digoxin, that is calculated 
by RIA plus HPLC and RIA. Then on page 2, specimen 
T24 we have something that is reported to be blood 
from Justin Cook, and the notation "no digoxin could 
be detected in this fluid". A sample of Justin 
Cook*s serum T2/77drawn at’ 6200" a.m. = 46" nanograms 
Specimen T34 red blood cells 79 nanograms of 
aALgGOxin: 

Back on page 1, having seen then 
the samples of ante and post mortem blood, we have 
fresh tissue samples T42 and T43, heart, muscle 
and lung and the levels have been discussed previously 
on many occasions. In my submission the significance 


of those fresh tissue concentrations is threefold. 
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First and most obviously the recorded levels in 
the heart and lung are in the top parts of the 
ranges reported in the literature as having been 
measured in the organs of cases of fatal poisonings, 
and the pharmacologists agreed that Mr. Cimbura 
had correctly stated those reported ranges from the 
literature. 

Second, they demonstrate that a 
considerable distribution of digoxin to tissues 
had taken place by the time Justin Cook died and 
thatmparticubariyvain Lighteotsthetinpaired circulation 
of blood from the time of arrest and during the 
resuscitationveffort ‘precludes in my submission 


the possibility that Cook received digoxin after, 


at thectimevof;eortevenvimmediately before the time 


Ofhehisteardiacmansrest abad:20% 

And the third significance I suggest 
is that the fresh tissue levels when compared with 
the levels recorded in fixed heart and lung tissue, 
and I refer to Tll on page 2 of that same report, 
graphically demonstrate the degree to which dig. 
concentrations may be reduced in fixed tissues. Fresh 
heart tissue yielded a level of 1177 nanograms per 
gram. Crlifityouwslook tacrosis tthe page’, *simy *tor tliat 


the top, ventricle, left atrium and septum recorded 


7 
“6 


oh ado Malate . “1s. i. 
se ae ees aoe | add x 


Saas | past “8 osama bk oily 
+ i 


Cee Faic® 2d. e0289,4 


diay git Bae 
said moxd supine: Deryoust wae tom Dine 
rn . - ; 

Oe , ais Je - 7 ogi x0: [ 

— ty otsasanoned: yens Rese 7 

| ee@aeio oo nixopih Te. AG sucha tethy oFietebten.s 

one Bere ) 2D: miseth. seks nid. ye 2OBLY Aeass bse 

| soreelapede Bes isqed ade +o 2deo #2) yfaatisas x0: 

be gahe eft mor? Soul 


be 
*} 
TT? 
al 
re 
wy 
aa 
vw 
he 
Pi 


‘ettolindvs Vuh eebul opty Geotse gesges > en <= 
. +oa%e- nixnapibh bevivow: woe ¥nd vt £fig2aacs 
wit mis syoted vietaifetus wave to «te \eals on. 
| | Gs:3 ta Peeuue spihian 22 
sesunue I geonsolliaptie Buide sit. SoA 
Qgiw Paaneamot cape elovel sinels ieext ots tals 
aueeis vrout bee ttsed Sonks as babio0ns pliove! or: 
Te ihges ensa sad? 26 G @peg no ALT Gf ae9e2 I 6 
1 , tb Hp kilw o2 aenped welt adessenomab yi lsoiss 
| eal stioeats ) bast ab boober : ee 
=; ometQoRsn f wieoeN - 


- 
5 ae 7 +0 eee 
| a 26 Bee 62 “ee vay aie AO yy . eS. 


a 


Ba0D 


4 


Aen ae ” 
i eare ees oe meomet 


"1 


ANGUS, STONEHOUSE @co.tto. Lamek (Argument) 549 


TORONTO, ONTARIO 


respectively concentrations of 8 nanograms, 39 
nanograms of dig. and dig.-like substances and 

4 nanograms of digoxin, and the lung which in 

fresh tissue had been 153 was now in fixed tissue 
15,a very dramatic reduction of the kind demonstrated 
by Mr. Cimbura in his own laboratory tests. 

We have with respect to Cook a very 
complete set therefore of toxicologic data. The 
size of dose, the time and route of administration, 
to produce those levels in serum and fresh tissues 
are matters on which the pharmacologists opined 
and those views have been summarized by Ms. Cronk 
and I won't repeat them. 

The burden of- the expert evidence 
is that baby Cook received an overdose variously 
described as massive, that was Dr. Hastreiter; 
enormous, Dr. Kauffman; substantial, Dr. Mirkin; 
very, very large, Dr. Spielberg. 

It is my submission that the conclusio 
is unavoidable that that overdose was deliberately 
administered. Essentially I come to that conclusion, 
sir, really by. a process of exclusion of any other 
possibility. | 1 base ton four grounds. First 
Miss Cronk has referred you to the expert pharmacological 


opinion as to the probable size of dose and the time 
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of administration, route of administration. I 
won't repeat all of that but I may appear to refer 
to some” of ic. 

Drs. Spielberg and MacLeod's best 
view, as I understand the evidence, was that 
something less than one adult vial or ampule was 
the most likely amount administered, and that the 
time of administration by IV bolus injection was 
about half an hour or a little more before death. 
That is to say in the perload=irom S34o-to 4325. 

It is essential to recognize of 
course that in making those estimates the 
pharmacologists were working with only one known 
piece of information, two known pieces of information, 
in this case the serum and tissue level. They 
were attempting to arrive at two unknowns, the size 
of the dose and the time of administration based on 
one known and an assumed route of administration. 
The two unknowns of course are interdependently 
variable. That is to.say the longer the period 
between administration and death, the larger the dose 
needed to produce the recorded serum concentrations. 
. THE COMMISSIONER: I'm sorry, would 
you say that again? 


MR. LAMEK: Yes. The longer the perio 
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between administration and death the larger the 

dose needed to explain the recorded serum 
concentrations, because immediately after intravenous 
injection the level in blood starts to drop and 
distributes itself to the tissue and therefore let 

us say a level of say 70 immediately after 

intravenous injection may be produced by a relatively 
small amount of digoxin. A level of 70 two hours late 
after there has been considerable distribution has 

to have been produced by a larger dose. 


THE COMMISSIONER: That's fine. 
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MR. LAMEK: Because the two are 


interdependently variable in that way it follows 
I suggest whichever of the unknowns is first 
sete rmned or assumedwatfects the solution’ of 
the other unknown. 

The exercise as I understand it is 
this. If we have a serum concentration of say 
70 nanograms);peramillilitre; thenethe, total serum 
in the body is calculable by multiplying the body 
weight by an assigned average volume of weight of 
serum per kilogram, and therefore the total amount 
of digoxin in serum would be worked by multiplication, 
the total. volume of serum multiplied by concentration 
of digoxin. The question is how far along the 
. distribution curve did the recorded serum level 
occur. The further along the curve, the higher 
the numerical value you ascribe to that notional 
volume of distribution. 

As I understand the exercise that 
the pharmacologists go through, they have to select 
a point on the distribution curve which is compatable 
with the amount of known distribution to tissue 
that has taken place, as evidenced by the recorded 
tissue concentration, and it is a matter of judgement. 


Drs. Spielberg and MacLeod selected 
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a volume of distribution of 1 litre per kilogram 
as representing necete view an appropriate point 
onmthe. aistributionicurves 

Dr. Kauffman considered 1.3 litres 
per kilograms more appropriate. The point is that 
the selection of their volume of distribution since 
it acts as a multiplier in the formula is influential 
in the calculation of the size of the dose. 

Drs. Spielberg and MacLeod using a volume of 
distribution of 1 litre per kilogram thus produced 
a dose of something less than one adult ampule to 
produce the Cook serum level, 350 to 380 micrograms 
3/4 of an ampule. 

Dr. Kauffman of course using a 
higher volume of distribution produces by his 
calculation a dose of not less than and probably 
larger than one adult ampule. Of course as I have 
said that selection of volume distribution bears on 
or reflects the likely timing of the dose in the 
judgement of the pharmacologist,. the larger the 
volume of distribution the larger the calculated 
dose will be and the greater the assumed interval 
between administration and sampling. 

SowithissDraiKaufiman’s opinion .that 


the likely dose was greater than one adult ampule and 
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somewhat less and 8, with a likely time of 
administration 1 to 3 hours before the time the 
sample was drawn which yielded the ante mortem 


concentration. A time of administration between 


1:30 and 3:30 in the morning in other words. 

It is Dr. Kauffman‘s view that 
0.5 millioqrams of “digoxin sonatas toOmsay one adult. 
ampule, the dose which he calculated as the minimum 
to produce the result, is not a feasible dose to 
consider. His evidence at Volume 71, page 5563 to 
4, is that that minimum dose assumes sampling 
immediately after IV administration without any 
distribution, but that clearly was substantial 
distribution from the fresh tissue concentrations 
and therefore he says the dose has to be greater than 
-5 milligrams and given earlier than immediately 
before sampling. 

Dr. Hastreiter at Volume 76, pages 
6633 - 6634 concluded that the probable dose was 
between .8 milligrams, that is to say slightly less 
than two adult ampules, 1.2 milligrams slightly more 
than two adult ampules and fairly falls within the 
range prescribed by Dr. Kauffman. 

Now the significance of all of that 


x. 


for the present purpose of course is this. In the 
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first place even Dr. Spielberg agreed that if more 
than one adult ampule was required as the dose 

to produce the recorded levels in Cook, the 

chance of that having been administered by error 

is very much smaller than if one ampule or less were 


required. 
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Second, because by anybody's 
calculation the dose that was required to produce the 
level in Cook approximated not less than three- 
quarters of an adult vial it cannot reasonably be 
suggested that Justin Cook received another patient's 
digoxin dose by mistake. 

Now even if it were physically possible 
that a child on constant care, for him to receive a 
dose destined for some other child, no other child 
would be receiving a dose of digoxin of the size that 
Justin Cook received in the judgment of pharmacologist 

For that to have occurred it would 
either mean that that dose had been deliberately 
intended for some other child or that some horrendous 
quadruple error had occurred; someone in preparing a 
dose for another child had used the parenteral and 
not the oral preparation of the drug, that he or she 
had used the adult parenteral preparation of the 
drug, had made a gross mistake in the size of the 
dose and had then given it to the wrong child: 

Cook. 

In my submission that is so bizarre 
as to be unacceptable as any reasonable explanation 
for anything. At any rate one might wonder why a 


child would be receiving digoxin at all between 1:30 
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and 3:30 in the morning; at a time at which digoxin 
doses were normally to be administered. In my 
Submission we can rule out any thought that Justin 
Cook received some other child's digoxin dose. 

It follows, therefore, in my submission 
that if Cook received digoxin by a mistake it could 
only be that it was given to him in a mistake for some 
other drug. As all of the pharmacologists agree if the 
dose of digoxin that he had to receive was greater 
than one adult ampule the chance that that could have 
happened at all is very small. 

Someone preparing a drug which they 
believed to be something other than digoxin would have 
had to break open two adult ampules to do it. So the 
sheer size of the dose and the timing of the dose in 
my submission argue compellingly against drug error. 

There are other bases, though, for 
rejecting medication error. My second is this: If 
one postulates the notion that Cook received digoxin 
instead of some other drug it is necessary to ask for 
what drug digoxin may have been thus inadvertently 
substituted? 

It is apparent from the medication sheet 
on page 17 of the chart that the only drug prescribed 


for Justin Cook was Propanolol, Inderal. He received 
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Inderal at midnight, 4 milligrams, and you will recall 
Miss Nelles' evidence I know that there was a syringe 
in the refrigerator in the medications’’ room with 3 
milligrams of oral Inderal already drawn up. It had 
been placed there by Sui Scott earlier in the day. 
There was apparently no oral Inderal in the 4A 
medicatior§' room. 

That pre-drawn 3 milligrams of Inderal 
was administered by Susan Nelles at midnight together 
with the administration orally of 1 milligram of 
parenteral Inderal. 

You remember her evidence that they 
had learned of the pre-drawn 3 milligrams of Inderal 
when they took report, came on shift and learned that 
from Miss Mandal, and before administering that and 
the 1 milligram of parenteral Inderal she spoke to 
Nurse, Trayner . 

Now it is possible - it is possible 
that the pre-drawn material in the syringe in the 
refrigerator was not Inderal but digoxin. In my 
submission that is hardly likely if as Sui Scott 
testified, and her evidence is found in Volume 118, 
6941 to 3, she testified she drew up the drug from 
a clearly marked bottle of Inderal on the seventh 


floor. Unless of course someone had deliberately 
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emptied that syringe, refilled it with 3 milligrams 
of digoxin or the equivalent volume and left the 
Inderal label attached to it. 

In my submission that is a rather 
unlikely scenario, but I will come to it. It is even 
less likely in the atmosphere of that night I suggest 
with the parenteral digoxin all locked up by midnight - 
Susan Nelles had herself done that - that she in 
selecting an ampule of parenteral Inderal had by 
mistake picked up an adult ampule of digoxin. That 
too in the circumstances of the night I suggest is 
not likely to have occurred. 

In any event none of the pharmacologists 


is prepared to place the time of administration: of 


_ digoxin to Cook as early as midnight. I refer, for 


example, to Dr. MacLeod, Volume 63, page 4196 over 
to the top of page 4197. 

Now in saying that I recognize, of 
course, that the midnight Inderal was administered 
orally to Justin Cook and presumably therefore if 
it had been digoxin would have taken longer to achieve 
peak effect than if it had been administered intra- 
venously. But the dose, total dose, was .4 milligrams, 
and as I will show shortly it is the view of the 
pharmacologists that if at 3:45 a.m. digoxin had been 


given instead of .6 milligrams of Inderal, that amount 
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Lamek (Argument) 


still would not have produced the serum and tissue 
concentrations recorded in Cook. And on that basis 
it 18 difficult to S6e that 2. digoxin was given 
at midnight instead of .4 milligrams of Inderal it 
could have produced the levels that were recorded 
at 4:30 in the morning. 

So of the prescribed standing orders 
for Justin Cook the only one known to have been given 
to him on the night he died was Inderal at midnight. 
No other medications were prescribed or ordered for 
Cook until shortly before 4:00. a.m. when Dr. Kantak 
was summoned to Cook's room. 

He administered at that time .4 
milligrams and then .2 milligrams of Inderal by IV 
push to Justin Cook. As I understand the concentrations 
of the Inderal preparation that that was a matter of 
a total ote. 6"ccCs Ooms luta. 

It has been suggested repeatedly that 
what was thought to be Inderal in the syringes taped 
to Justin Cook's bed may have been digoxin. The 
evidence is the material in one Or the other or both 
of those syringes that Dr. Kantak used at 3:50 and 
3:55 in the morning. 

Now may I consider for a moment the 


possibility that the material in those syringes was 


; a : 
one 7 


, ie tee! " Witt hotbie. ar hi 7b 35 


af a 2 - 
|  WESHIO Palpasta bedizsestq et! Re oe 
| oevap Meed “Syst o2 hwoes anu ying aa9" W000 niszauy 263 


tdpinbin ts (sxobnt Baw both sr +det)e seis 10 Min 


_ 
. tot hesabso so hecrrove 4 anectepibem Saerlso ol, 
istHsk 220 nedw .t.e 00:6 eteged YlogoAe Jeanu so02 


iso4 &°*Noo? of Hecoamce 26 


Bu Mais sacle 25,1 2inimbe ot 
d VI vd Lexebait Yo amaxpillinm ¢.. nafs Bans emespliliim 
} pa ; : : 
enoitesssiesaoo sede Poaserebny I 2 Ad0D NLteb OF Meir 


| 0 3S3f8m 8 een Jedy t20% nolbigasgexg Isisbat sty to 


Sigi? to era 6. Ia Mejor & 


efoniy2 of) «il UbsSbalr edo? saenons esw sell 
6aqT .otnopib ceed svic yan bed -e* joao misawt ‘os 
dtd xo Qwhic sdf TO ofe mi Détuezan Steel sonedive 


: 7) : 
bis Ost 36 Sueu Aatned ,wo dads papaizye saods i 


anne een es 
ry 
o 
~ M 
“as oa 
i 


eta tromOu # 16% eb 


sae nabniatys georit rk ‘2 


Ws rat 
wv whtop2e 22 anih3: ‘eee 69 sw pa io ee ae 
2k ebar +0 emvipitiin &. Fo: bastent digink om de, 
i \ 
| “ais Stow t6cz slievel adit” BbaUbOss pt eis 


—E—E——— 


24 


2 


ANGUS, STONEHOUSE & CO. LTD. Lamek (Argument) 
TORONTO, ONTARIO 5 6 al 


nota inderal sabut.digoxin? In my- submission it is 
absolutely inconceivable that that should have happened 
by error. 

There were two empty Inderal ampules 

taped to the loaded syringes. Nurse Palmar and her 
evidence is found in Volume 40, and particularly 
pages 2383 through to 2407, has recounted where those 
Inderal ampules came from, how she got them, where 
she got them, what she did with them. 

She took them into Cook's room; they 
were brown ampules. She couldn't remember the name 
but she could certainly remember the colour. She put 
them on Cook's bed, told the doctor who was there 
that she had got the ampules as directed. She doesn't 
know who drew them up in the syringes but that is what 
she provided in the room. 

In my submission it is simply not 
possible that whoever drew up those syringes, first 
mistook two digoxin ampules for Inderal ampules; then 
having drawn them up presumably mislaid the empty | 


digoxin ampules, saw, picked up and attached to the 


syringes two Inderal ampules that happened by the 


sheerest good fortune to be lying readily to hand, 
and then finally attached the syringes and the ampules 


to Justin Cook's bed without ever once realizing her 
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J 
2 error. It defies reason to suggest that that could 
3 have happened by accident, Mr. Commissioner. 
4 Dr. MacLeod thought such an error was 
. very unlikely. 
Now it is possible, however, that 
qi someone had deliberately substituted digoxin for 
7 Inderal in those syringes and had maliciously mis- 
8 labelled the syringes by attaching or leaving attached 
9 Inderal ampules. In that case, of course, the 
10 substitution would have been deliberate and malicious 
I but the administration would have been an innocent 
and ghastly error by Dr. Kantak at 3:50 in the 
a morning. 
13 
In my submission that possibility too 
= asMa non=Starter.” The* weight or the expert 
15 pharmacological evidence is against it because the 
16 digoxin contained in a volume of the adult preparation 
17 equivalent to the volume of fluid containing .6 
18 milligrams of Inderal would not be sufficient administered 
. at 3:50 and 3:55 a.m. to produce the serum and tissue 
concentrations recorded in Justin Cook. 
oe In that regard I refer you to the 
at evidence of Dr. MacLeod in Volume 66, pages 4614 to 
22 5, and Dr. Kauffman in Volume 74 beginning at page 
23 6371 and of Dr. Mirkin in Volume 88, pages 9081 to 4. 
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In my submission there is no basis in the evidence 
to justify a finding or even to raise a serious 
question that the drug administered by Dr. Kantak 
at«3 150 rands3355.cin ¢uhe morning was digoxin or indeed 
anything other than Inderal or that even if that drug 
were digoxin it could have produced the levels 
recording Cook's ante mortem serum and fresh tissue. 
It is my submission, therefore, that 

if digoxin were mistakenly administered to Justin 
Cook .in- substitution for some other drug, that other 
drug was not Inderal. 

Y Now the only other known candidates 


for mistaken substitution are those listed on the 


chart on page 30 as having been given before 4:30 


a.m. I say before 4:30 a.m. because that of course 


was the time at which the sample was drawn in which 
the digoxin level was recorded, and therefore anything 
for which digoxin was mistakenly substituted had to 
be done before 4:30 in the morning. 

ae Se I examined Dr. MacLeod I dealt with 
these drug administrations. The evidence is found 


in Volume 63 beginning at page 4185. 
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564 


THE COMMISSIONER:: I'm sorry, what 
number is it did you say? 


MR. .1 UAMEK +063, Sir... Page 4185, 


beginning at line 16: 


"Q. Now, we also know that Atropine 
was administered at (or) shortly after 
Dew KRantakesuartival«. 

You will see from page 30, sir that Atropine is 

recorded as having been administered at 4 o'clock in 

the morning. 
THE COMMISSIONER: Yes. 

MR. LAMEK: "Indeed, if you were to turn to page 

20; maLtenougni that isa dist of the 
drugs administered on the arrest it 
also lists the medications administered 
immediately prior to the arrest. We 
have just referred to the Inderal .4 


and .2 millilitres. There was then 


@ at 4° 0'clock an administration of 
-6 millilitres of Atropine, .1 milli- 
grams. 


Again, Doctor, you are familiar with 
the appearance of ampules of Antropine 
and of Digoxin. Is it in your view 


likely that there would be confusion 
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"between those two ampules? 
A. There is more possibility 
certainly than with Inderal, at least 
the ampules are the same colour or 
colourless I should say. 
OG Yes. On the other hand if we 
were to look at page 29 as you have 
pointed out, the Atropine appears to 
have produced a good response?" 
That is found in the note on page 29, Miss Nelles' 
note, perhaps two-thirds of the way through when she 
records that Atropine was given at this point with good 


effect and then morphine. 
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I have pointed that out to Dr. MacLeod, his answer 

at line Jl: 
"A. Yes. 
QO. What is the response that is hoped 
for with atropine? 
A. Well, they are looking for an 
acceleration of the heart rate there. 
O., Andy thatyisynot likely to have 
occurred I take it had digoxin been 
administered in mistake for atropine? 
A. No, there probably wouldn't have 
been any change in the heart rate with 
GLO 


I take it from what we know, Mr. Commissioner, it is 


unlikely that the heart would have accelerated. 


"QO. Is it therefore reasonable to 
infer that what was administered as 
atropine in light of the noted response 
was indeed atropine? 
‘A pb athink. thatsis easreasonable . 
assumption." 

The top of page 4187. 
"Q. Now, it is also clear from page 
30, Dr. MacLeod, that at 4:05 morphine 


was administered, and it is not clear 
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TORONTO, ONTARIO 


2 "from the chart why it was administered 

3 and I don't know whether you have any 

4 thoughts on that. 

5 Aw No. @leactusilly edoenst know why tit 
was administered; perhaps as a treatment 

; of heart failure which was progressive. 

f Or=eThe child was regarded as being 

8 oats ireitable, as Il understand it, 

9 and it might have been for that? 

10 A. Sometimes it is used to reduce 

11 agitation. 

12 On Vests Andmittel lsvouy. cdoctonm,.upon 
my review of the chart I have not found 

a any Other order for the administration 

i of morphine or any other indication of 

15 its being a PRN administration. 

16 Aw eves. 

17 QO. Bwe-t amralso able to telly you srom 

18 the report of Dr. Cimbura from the 

19 Centre of Forensic Sciences, that 
morphine was found in his blood on the 

oa drug screen that was performed at the 

zs Centre, Ivask you on that basis jis 

22 it fair to infer that morphine was in 

23 fact given as it was apparently intended 

24 
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to be given? 
A. I think that is a reasonable 
inference." 
Then again at page 4193, sir, beginning at line 17: 
"We have looked at the drugs that were 
ordered and apparently administered 
between 3:45 and I believe, 4:26..." 
And 4:26 was the last point in time that Dr. MacLeod 
thought -- that was the end of the period in which he 
thought the drug might have been administered, digoxin. 
",..and there was bicarb. Only in the 
Meantime. The only other drug that 
we have not yet looked at that was 
administered between 3:45 and 4:26 
was bicarb at 4:23. 
Is it likely there was confusion there, 
doctor? 
AX @lawould €hink notn thttisnaarather 
large ampule and pretty hard to 
confuse. " 
True enough it is that I did not ask Dr. MacLeod about 
the adrenaline. It was apparently administered at 
4:29, one minute before the blood was drawn, in which 


the 72 level was found. That was because, as I Say, 


Dr. MacLeod said in his opinion the digoxin, if it was 
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administered, was administered sometime prior to 4:26. 
Quite how he arbitrarily picked 4:26 I am not sure, 
but he did. We don't know whether 2 cc's of 
adrenaline at 4:29 could have produced the level that 
was recorded in the sample drawn at 4:30. As to that 
there is no evidence, Mr. Commissioner. 

It is my submission that there is 
no basis, no evidence to support any finding that 
there was any medication error involving an inadvertent 
substitution of digoxin for something else which 
resulted in Justin Cook's receiving a sufficient dose 
of digoxin at a time which could account for his 
serum and tissue concentration. 


The thirdbasis upon which I suggest 


. there was no medication error with Cook, he was on 


constant nursing care. Now, ironically being on 
constant nursing care may increase his risk of being 
subjected to foul play. I don't mean that ina 
particular context of Cook, but any child who is in 
the exclusive care of one or two nurses, is I suppose that 
a greater risk if one of those nurses charged with 

his care is given to indulging in foul play. She has 
exclusive access to it. But on any reasonable view 

I suggest constant nursing care must ‘reduce the . 


risk of medication error .The nurse has only the one patient 
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to look after. She cannot, therefore, confuse him 
with any other patient in the administration of 
medications and she will certainly know if someone 
else attempts to administer medication to the child 
while she is there. 

Fourth, and last is the basis for the 
submission that there is no evidence of medication 
error, no basis for believing it could have occurred. 

The weight of the pharmacological 
Opinion did not favour accidental administration of 
digoxin to Justin Cook. Again, . Dr. MacLeod, 
Volume 63,. at page 4198 at line 8: 

einathe wicghteoteall thatevousknow 
about the sequence of events leading 
to this child's death and all that 

you know about the levels of digoxin 

recorded in his body, blood and tissues 

do you have aryopinion as to the likli- 
hood that the dosage of digoxin which 
this child received, whether it caused 
his death or not, the liklihood as to 
whether that dose was accidentally or 
deliberately administered ? 
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A. I imagine that it was a deliberate 

overdose." 

Dr. Kauffman, the same effect in Volume 70, page 
5491 and in Volume 71, beginning at 5664 and going 
Over tothe next page. 

Dr. Spielberg thought it entirely 
likely that the overdose had been given accidentally. 
Dr. Mirkin expressed no opinion on the point. 

It is, therefore, my submission, Mr. 
Commissioner, based upon the combined foregounds in 
which I referred, that there is no rational evidentiary 
basis for any suggestion and a fortiori for any 
finding that Justin Cook. received a massive overdose 


of digoxin by error or by accident and that one is, 


therefore, driven to conclude that the overdose of 


a drug which was not only not prescribed for that 
child, whose use was contra-indicated, the overdose 
was administered to him deliberately at some time 
in the early morning hours::and probably after 1:30 
in the morning on Sunday, March 22nd, 1981. 

In my submission, you are entitled to 
find, and indeed respectfully I say, should find that 
Justin Cook died by digoxin intoxication resulting 
from a deliberately administered overdose of that drug. 


THE COMMISSIONER: Thank you. 
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MR. LAMEK: I have completed the 
submission with respect to Cook, Mr. Commissioner. 
May we adjourn until tomorrow morning? 

THE COMMISSIONER: Yes. Can you give 
uS some indication or can you not? 

MR. LAMEK: I shall not finish tomorrow. 

THE COMMISSIONER: How long do you 
think you would be on Monday? 

MR. LAMEK: I will be through before 
lunch on Monday. 

THE COMMISSIONER: Mr. Scott, what 
will your position be after Mr. Lamek finishes? 

MR. SCOTT: I think we will be ready 


to go as soon as he is finished, at least with enough 


.Material to take us through the balance of Monday. 


What we are waiting to see is the extent to which 
we may want to cover the babies that he has already 
dealt with. 

THE COMMISSIONER: You will be able to 
tell us better f guess. 9l Just didn © particularily 
like the thought of bringing us all back here. I made 
a promise to you of giving you some time . 

MR, SCOTT: Yes, = Know. 

THE COMMISSIONER: I didn't particularly 
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MR. SCOTT: At the moment I suspect we 
are not going to need the time and I will take the 
IOU to be used later in Phase II. 

THE COMMISSIONER: All right. 

MR. SCOTT: -- in order to get on with 
it, but perhaps if we could just leave that until we 
see what develops. 

THE COMMISSIONER: We can certainly 
give you the afternoon if you wanted to have the 
atternoon. )ledidn it Tike sthicacnougniev ote startingeon 
Monday and then stopping and starting again on 
Wednesday. - 

MR’. SCOTT: No, elsdon' t think weswill 
need time of that dimension. 

THE COMMISSIONER: We will see what we 
get done tomorrow and we will come back Monday morning 
at. 10700" o'clock, andshope that we will just carry 
straight on from there. 

ATL eLLgh ec euntcaL tomorrow -at i000 
eLclock. | 


--- Whereupon the Hearing adjourned at 4:35 p.m. 
until 10500) a.ma, Thursday, vdiliner wth, 1984. 
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